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Prawlnv Office Syatemy Canadlaa 
Paclfle Ry., G. I, mymnm^r-^Cont) 
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Socket, Double Tang 449* 
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Drilling and Tapping Tests 889, 448 
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Ff:tme Breakageii 898| 
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Front End Appliances, Instruction of Fire- 
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road Operation 148 
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Trestle Type. Power Operated 181 

WilliamsWhife Type 181 

Coaling Sutions, Wastes at 184 
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The frames are of cast steel with double front rails of wrought 
iron. Each rail is double keyed to the main frame. A large 
cast steel foot plate forms a stubstantial frame bracing at the 
rear end and is assisted by two pieces of channel iron, which 
constitute the back bumping plate. The general features of con- 
struction are clearly shown in the illustrations and the general 
dimensions, weights and ratios are shown in the following table: 

GENERAL DATA. 

Gauge 4 ft 8H in. 

Service Freight 

Fuel Bit. Coal 

Tractive effort 44,100 lbs. 

Weight in working order 208,600 Ibi. 

Weight on drivers 188.000 lbs. 

Weight on leading truck 81,600 lbs. 

Weight of engine and tender in working order 860,000 Iba. 

Wheel base, driving .* 16 ft. 

Wheel base, tntal 84 ft. 8J4 in. 

Wheel base, engine and tender 56 ft 7}i in. 

RATIOS. 

Weight on drivers -4- tractive effort 4 .18 

Total weight -^ tractive effort 4 .61 

Tractive effort x diam. drivers -f- heating surface 768.00 

Total heating surface -h grate area 60.80 

Firebox heating «urface -r- total heating surface, per cent 6.48 

Weight on drivers -r- total heating surface 66 . 40 

Total weight •^ total heating surface 68.00 

Volume both cylinders, cu. ft 18.20 

Total heating surface -4- vol. cylinders 244.00 

Grate area t- vol. cylinders 4.10 



CYLINDERS. 

Kind Simple 

Diameter and stroke 22 x 80 in. 

VALVES. 

Kind Bal. Slide 

Greatest travel 654 in. 

Outside Up 1 in. 

Lead, constant 8/16 in. 

wit ILLS. 

Driving, diameter over lircs 56 in. 

Driving, thickness of tiies 8 in. 

Driving journals, m»in. diameter and length 10 x 12 in. 

Driving journals, others, diameter and length x 12 in. 

Engine tnidc wheels, diameter 88 in. 

Engine truck, journjils 5H x 10 In. 

BOILSJt. 

Style' Straight 

Working pressure 200 lbs. 

Outside diameter of first ring 76 11 A6 in. 

Firebox, length and width X06 x 71)^ in. 

Firebox plates, thickness H & ^ in. 

Firebox, water space F.-45<, S. & B.-834 in. 

Tubes, number and outside diameter 408 — 2 in. 

Tubes, length 14 ft 6}^ in. 

Heating surface, tubes 3,051 «l|. ft. 

Heating surface, firebox 176 sq. ft. 

Heating surface, toul 8,226 sq. ft 

Grate area 64 aq. ft. 

Smokestack, height above rail 180 7/16 in. 

Centre of boiler above rail H^H in. 

TENDER. 

Wheels, diameter , 88 in. 

Journals, diameter and length 6)4 x 10 in. 

Water capacity 7,500 gals. 

Coal capacity 12J4 tons. 




ARRANGEMENT OF OXYGEN -ACETYLENE PLANT. 

(A to H, oxygen apparatus: L to N, acetylene apparatus; A and A', oxygen generators*: B. cleaning tower; C, catalyser vessel; O. agitator; 
D, gasometer; E, compressor; F, pressure- reservoir; G, pressure-regulator; H, c<ick: K. blowpipe; L, safety vaUe; M, gasometer for coustant pre*- 

sure; N, acetylene generator.) 



OXY-ACETYLKNK METHODS OF WELDING AND CUT- 
TING METALS. 



It has been customary for a number of years to weld the butt 
joints of locomotive boiler shells at the ends and other points 
where they can be reinforced to withstand the pressure, but the 
idea of welding the joint for its full length, and of obtaining a 
strength at this point nearly equivalent to the remainder of the 
sheet and greater than the usual riveted joint, is altogether a new 
idea on American railways. Such construction, however, has 
recently been made possible by the perfection of a comparatively 
simple apparatus for generating pure acetylene gas and pure 
oxygen and bringing them together in a blow pipe flame, which 
has a temperature capable of fusing practically any metal The 
same flame can also be used for cutting sheets of steel or other 
material, performing a perfect job with no more waste of metal 
than would occur with a saw and with the great advantage that 
sections of irregular shape can be cut as easily as straight. 

Acetylene, the properties and generation of which are generally 
understood, is a gas very rich in carbon, containing as it does 
about 92.3 per cent., and it is possible to obtain a temperature 
higher than that of the oxy-hydrogen blow pipe flame (3»6oo 
degs. V.) by its combustion with air in a Bunson burner. When, 
however, :icctylene gas is burned with oxygen instead of air there 
is produced the hottest flame known, as a product of combustion, 
which has a temperature of 6,300 degs. F. or very nearly that of 
an electric arc. By the proper proportions of the two gases this 
flame can be made absolutely neutral in its action and have 
neither an oxidizing or carburetting tendency. These facts have 
been known for a long time, but the inconvenience and cost of 
obtaining pure oxygen in a commercial manner has prevented the 
practical use of the knowledge on any large scale. 



The comparative recent discovery of a powder, or chemical, 
called "Euprite," which acts in much the same way as does cal- 
cium carbide in the production of acetylene gas and permits the 
generation of chemically pure oxygen in apparattts similar to the 
acetylene gas generator, has made it possible to commercially 
utilize this very high temperature at a comparatively low cost 

One of the illustrations shows a diagrammatical view of the 
apparatus required for this purpose. The section at the left of 
the blow pipe (K) is for the generation of the oxygen, and the 
section to the right is for acetylene gas. Both gases are brought 
to the blow pipe under pressure, there being automatic pressure 
regulators and stop valves provided so that the amount and 
pressure of either gas can be varied at will. The blow pipe is of 
a size corresponding to the work on which it is to be employed, 
and the gases should arrive at the nozzle at slijshtly over 2 lbs. 
pleasure, which will give an exit speed and flow of the gas 
through the pipes suflScient to counteract any back burning of the 
mixture before reaching the end of the blow pipe. Metallic 
gauzes are also provided to prevent the flame throwing back, and 
it is said that the danger of accident or explosion with the ap- 
paratus is practically eliminated, and that an inexperienced oper- 
ator is able to control it without danger. 

In welding two pieces of any considerable thickness the edges 
are beveled so that it is possible to heat to the bottom of the 
weld. The blow pipe flame is directed into the opening until the 
two edges are fused, and at the same time a rod of the same 
metal, which is held in the flames, is fused and fills the space 
between the sheets in much the same manner as in soldering. 
This work being carefully done, results in a joint which is prac- 
tically a part of the sheet. ?.nd outside of the fact that it has not 
been possible to work the metal in a joint and thus increase its 
strength, gives a connection which is equal in strength to any p.irt 
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THE BROKEN CRANK SHAFT. 




READY FOR WELDING. 




BEING WELDED. 




READY FOR THE MACHINE. 

of the sheet. In practice, by building up the metal on top ot the 
joint, and thus giving a greater sectional area» the joint is made 
nearly equal in strength to the remainder of the sheet. 

The same method can be used in repairing boiler or firebox 
sheets which have cracked along the edges or at stayboUs, or 
been corroded away at certain points, and the sheets restored to 
their full strength by the building up with new material to any 



extent desired. Repairs of this nature can be safely considered 
as an integral part of the sheet rather than as a patch. 

The illustrations show a broken crank ^haft and the different 
processes followed in welding the two sections together, making 
it practically as good as new and at a very slight expense com- 
pared to the cost of constructing a new shaft. The work shown 
in the illustration was performed by the Worcester Pressed 
Steel Company, which has a plant of this kind in operation. 

For cutting sheets the flame, by change in pressure, is some- 
what elongated and given somewhat of an oxidizing effect and 
simply burns a narrow cut through the plate following any de- 
sired contour. The edges of the sheet are smooth and even, and 
plates up to 5 in. in thickness have been cut in this manner. 

This process is not only adapted for making tanks, boilers, tub- 
ing and pipe joints and angles, and for replacing brazing and 
riveting in many instances, but it also can be used effectively to 
weld steel castings. Many defective castings have been saved in 
the foundry by the filling in of the blow holes with new metal or 
welding together smaller sections of the castings which have 
been broken apart. It will also, no doubt, prove to be a great 
time-saver by permitting small leaks or breaks to be repaired 
without removing the parts from the locomotive. 

This system of welding is known as the auto-genous welding 
and the process and apparatus is controlled by the Industrial 
Oxygen Company. Hanover Bank Building, ii Pine Street, New 
York City. 



SHOP UGHTING. 



To furnish the most up-to-date machinery and tools, and pay 
the present high prices for labor, and then to handicap the work- 
men by insufficient, or improperly placed lights, is a fallacy too 
patent to require argument ; and still such cases are by no means 
uncommon. It will perhaps add to the impressiveness. of this 
statement to make use of a few computations. Let us take as a 
basis the electric light, which is admittedly the most expensive 
form of artificial illumination, and let us say that the current is 
purchased at the retail price of lo cents per unit (kilowatt hour) . 
A i6-candle-power lamp can be burned i8 hours by the use of 
one unit, that is, at a cost of lo cents, or 55 mills per hour. The 
ordinary workman, receiving, say, 20 cents per hour, would only 
have to lose a trifle over a minute and a half out of an hour to 
represent a loss equal to the cost of the light; while a skilled 
workman, receiving, say, 50 cents per hour, would have to lose 
only a little over half a minute ever hour to represent a similar 
loss. In other words, the ordinary workman losing 13 minutes 
in a day of 8 hours, or the skilled workman 5 minutes in the 
same time, would equal the cost of running the lamp for the en- 
tire working day. But instead of electricity costing 10 cents per 
unit, it may be generated in large works, where power is already 
at hand, as well as the fixed charges of superintendence, etc., as 
low as 2 cents per unit, which would reduce the above figures to 
one-fifth ; that is, the average workman would have to lose only 
about 2^ minutes in an entire working day of 8 hours, and the 
skilled workman but a little over a minute, to represent the cost 
of the lamp for a day. But the loss in wages is not all; loss in 
time of the operative represents a loss from the non-use of the 
machine. And again, besides there being a reduction in the 
amount of product, there is often a reduction in quality also, 
which is far more serious than the reduction in quantity. — The 
Illuminating Engineer. 



Producer Gas Engine Plant Most Economical. — Personally, 
I believe that a gas-engine plant, making its own producer gas, 
will operate at least as reliably as a steam plant and will use 
from 30 to 60 per cent, less fuel, depending principally on the 
size of the steam plant. The drawbacks to the gas plant are, in 
my mind, the first cost, approximating $200 per kilowatt when 
rated so as to have a 33^ per cent, overload capacity, and the 
small size of units — the largest gas engine now built being only 
of about 3,000 kilowatt capacity. — Paul Winsor before the Amer, 
Street and Interurban Ry. Eng. Assoc. 
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CLEVELAND PRESSED STEEL CARLINE. 



PRESSED STEEL CARLINES* 



PORTABLE LATHE FOR ERECTING SHOPS. 



One of the most important developments in box car design 
and construction has been the introduction of pressed steel car- 
lines. That this type of carline is made in one piece and that 
it can be used to replace the wooden carline without any change 
in the construction of either the car body or the roof, are im- 
portant points in its favor. G)mpared to the wooden carline a 
stronger roof support may be gained with a less number of steel 
carlines, with less weight per car, and in most cases with greater 
inside clearance. 

The Cleveland Car Specialty G)mpany of Cleveland has de- 
signed a new pattern of pressed steel carline, specially adapted 
to the outside metal roof, in which a channel section is rein- 
forced by a U-section pressed into the web of the channel. The 
channel section, with a 5-in. nailing strip bolted to it, gives a 
wide support for the longitudinal course of boards and the ad- 
ditional strength due to the U-section makes a stronger carline 
with less weight than any possible combination of wood and 
iron, or any commercial shape that may be used. 

The importance of adding 
strength to freight cars without in- 
creasing their weight is generally 
recognized. Tests and experiments 
show that in practically all cases a 
pressed steel shape will give better 
results in this respect than com- 
mercial shapes, as additional 
strength may readily be provided 
where it is required. This is spe- 
cially true of compound shapes, 
which must be built up and bolted 
or riveted together. 

The Cleveland pressed steel car- 
lines are made in a number of dif- 
ferent patterns suitable for differ- 
ent types of construction. The new 
type, which has been described, is 
said to be an ideal one for the out- 
side metal roof, combining, as it 
does, the superior design with 
lightness, and extending over the 
side plates. 



A portable bolt turning machine is being used to considerable 
advantage in the erecting shop of the Canadian Pacific Railway 
at Angus, Montreal. The base is provided with three wheels 
which are fitted with roller bearings. When the handle is in 
an upright position the two forward legs of the bed rest on the 
floor and the machine is level. When the handle is pulled for- 
ward these legs are raised from the floor, the weight resting on 
the small front wheel, and the machine may be easily moved 
from place to place. Three-quarters of the weight rests upon 
the two large wheels at the rear. 

The machine is driven by a 2 h.p. Westinghouse induction 
motor, 1,700 r. p. m., the starting device for which is shown at 
the front of the machine. The gearing is arranged for either 
200 or 400 revolutions per minute of the lathe spindle; change 
from one speed to the other is made by moving the lever which 
controls the friction clutches. The nose of the spindle is fitted 
with a chuck, suitable to the size of bolt which is being turned 
and into which the bolt head fits. This merely drives the work. 



International Master Boiler 
Makers' Association. — ^The Inter- 
national Railway and the Master 
Steam Boiler Makers' Associations 
consolidated last spring to form 
this Association. The next conven- 
tion will be held in Detroit, May 26, 
27 and 28. Mr. George Wagstaff, 
supervisor of boilers of the New 
York Central Lines, is its president. 




portable lathe for erecting shops. 
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Fia 31. — PARTIAL PLAN OF THE CAR MACHINE SHOP. 



CAR MACHINE SHOP. 
Name and Maker. 



Motor H. P. 



10 



X30 



15 



y 5 



No, 

83. Doable buffer 

84. Double buffer. 

85. Double buffer 

88. Double buffer 

87. |4-in, turret lathe. Bertram & Sons 

88. l«tn. aHdhiff bead drill press, Hamilton Machine Tool Company. 
80. Miller, Smith & Coventry 

80, 6-tpindIe arch bar drill. Niles Tool Works 

81. 0-^yindle arch bar drill, Bertram 8c Sons 

9t. 6-cplndle drill 

98. 0-spindle arch bar drill. Bertram & Sons. 

04. 8-epindle drill, Bertram & Sons 

•6. 6-spindIe drill, Bertram & Sons 

98. S-spindle drill, Bertram & Sons. 

97, S^pindle drill, Bertram & Sons 

9rf. 3t-»n. vertical drill, B'l'rtram & Son* 

99. 89-tn. vertical drill, Cincinnati Machine Tool Company 

100. S6-in. vertical drill, Bertram & Sons 

101. 28-in. vertical drill, Cincinnati Machine Tool Company 

102. 98- in. vertical drill, Cincinnati Machine Toot Company 

108. 98-in. vertical drill, McGregor & Gourley 

lOi. 36<in. vertical drill, Prentice Bros 

105. 90-in. vertical drill, Prentiss 

106. 90-in. vertical drill 

107. 80.in. vertical drill 

108. 80-in. vertical drill. Bertram & Sons 

109. tS-in. vertical drill, Bertram & Sons 

190, «.in, small vert'cal drill, C V. R 

197. 6-in. small vertical drtU, C. P. R 

198. 6-in. smaU vertical drill, C. P. R 

190. 6-in. small vertical drill. C. P. R 

180. 6-in. small vertical drill, C. P. R 

191, 6-in. small vertical drill, C. P. R 

189. 6-in. small vertical drill, C. P. R 

188. 8in. small vertical drill, W. F. ft T. Barnes Company 

184< 16*in. sliding bead drill press. Hamilton Machine Tool Company. 
185. 16-In, slidins head drill prees. Hamilton Machine Tool Company. 

188. f-in. O-i^pindle nut tapper. Acme Machine Company 

189. 9-in. 6-8ptndIe nut tapper. Acme Machine Company 

140. 1^-in. 6-sptodle nut tapper, Acme Machine Company 

141. 1-in. (Vsrindle nut tapper, Acme Machine Company 

149. IH-ic. 4-spindle nut tapper 

148, 1-in. 4-9pindIe nut tapper 

144. U4-ln. 6-spind1c nut tapper 

145. l^'m. 6-spindle nut tapper 

146. iHin. double bolt threader 

147. IH-in. double bolt threader 

148. lM-?o. double bolt threader, A. R. Williams Machine Company... 

149. IH-to, douMe bolt threader 

IftO. iWin. triple bHt threader, Bertram & Sons 

151- iK'in, triple bolt threader, Bertram & Sons 

168, m-in. double bolt threader. National Machine Company 

1S8. 9in. triple bolt threader. National Machine Company 

154. 1-in double bolt threader 

155. m^in. double bolt threader. National Machine Company 

156. B-in. triple bolt threader, Bertram k Sons 

157. t*in. trime bolt threader. Bertram & Sons 

15ft. Prill gnnder, Washburn Shop«» 

Ifi9. Universal milling machine. No. S, Cincinnati Milling Machine 

Company 

160. Uni\Trsal tool grinder, Cincinnati Milling Machine Company 

put of this shop may be gained from the fact that the store orders 
amount to more than the requirements at the Angus shops. 

Three things fire necessary to get the maximum output from a 
machine; a good machine; a good operator and good surround- 
ingi. including facilities for handling the work and for the com- 
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fort and convenience of the operators. Apparent- 
ly all three of these have been given special at- 
tention. The machine tools are kept in an excel- 
lent state of repair; the material is handled in a 
neat and orderly maimer; special facilities arc 
provided for handling the work to and from the 
machines and clamping it in place ; the operator's 
comfort and convenience have been studied and 
provided for. These features may best be em- 
phasized by reference to the accompanying photo- 
graphs. 

The plan of that part of the shop in which 
most of the freight car parts are finished is shown 
in Fig. 31. Entering the door from the midway 
attention is first directed to the group of six- 
spindle drills, two of which are used entirely for 
drilling arch bars. One of the arch bar drills is 
shown in Fig. 32. Provision has been made for 
conducting the lubricating compound to a well 
from which it is circulated by a pump. The plank 
fastened to the front of the machine prevents the 
compound from splashing on the feet of the op- 
erator. In addition to this, and to prevent the 
compound gathering where the operator will be 
forced to step into it, a platform has be^n 
constructed as , shown. Such of the compound 
or cuttings as may fall in front of the ma- 
chine drop through the grating out of the way. The machine is 
provided with special facilities for quickly clamptng the bars in 
place, as shown. Fig. 33 shows an arrangement which is used 
in connection with the drilling of steel wheel centres for pas- 
senger car work. The lubricating compotmd is drawn off through 
the funnels and drains to a well underneath, the same kind of 
floor for keeping the operator's feet dry being provided, as de- 
scribed above. A crane swings over this machine for hoisting 
the centres into place and they are held in a jig and drilled to 
template. 

Provision for keeping the operators' feet dry and keeping the 
cuttings from under their feet has been made not only for the 
large machines, but also for the smaller ones, as shown in Fig. 
34. The arrangement of this machine is similar to tjiat of the 
other small drill presses and sensitive drills. The drill illus- 
trated is used for drilling the cotter pin holes in brake beams. 
The pins are delivered from the blacksmith shop in boxes, shown 
alongside the machine, and the operator fills an empty box with 
the finished pins as he empties one of the others. That the pro- 
vision for the men's comfort is appreciated is shown by the fact 
that they are careful to keep these features in good condition 
and repair. 

In many of the iron freight car parts the holes are punched 
in the smith shop, but when they must be made to take pins, as 
in the brake lever jaws, etc., it is necessary to drill or team them; 
there are also places where it is impossible to punch the holes. 
Usually the drills are fitted with clamping devices for holding 
the pieces so that the piece may be released or fastened in place 
with the tap of a hammer or pulling a lever. A jig for drilling 
the dead lever guides is fitted with a spacing device, the guide 
being shifted the proper distance between the holes by pulling a 
lever, marking off being thus made unnecessary. 

Fig. 35 shows a row of nut tappers. The nuts are brought in 
from the blacksmith shop in the boxes, and as they are tapped 
they are dropped into a slide which carries them to the buckets 
back of the machines. The capacity of these buckets is just 
equal to that of one of the boxes. The machine in the fore- 
groimd has not been equipped in this way, it being necessary 
for the operator to drop the nuts in the buckets in front of the 
machine. The other machines are, however, equipped in the 
same way as the one shown to the right Ihe boxes are weighed 
by a storehouse representative, and those which are to be shipped 
to outside points have covers nailed on them and are sent to the 
storehouse. Here also are seen the special platforms for keeping 
ttie operators' feet dry, the compound being drained off into wells 
underneath the machines. 



68 



AMERICAN ENGINEER AND RAILROAD JOURNAL. 



locks, are locked at the top and have openings at the bottom, as 
shown in ^''ig. 70, from which the material is removed. Seven 
hundred kegs of nails may be stored in these bins. The lumber 
when it is brought into the shop is piled in U-shaped cradles. It 
does not have to be piled as carefully in this way, thus saving 
more or less time. 

As noted at the beginning of this article, 28 standard 60-ton 
box cars have been regularly turned out in a day of ten hours 
with a force of about 200 men, or fifty men to a gang. In addi- 
tion one man mixes the oil and waste for packing; one man packs 
all the boxes; there are six men in the pipe gang; one man looks 
after the bolts, etc.; there are four sweepers or cleaners; thir- 
teen men are required to bring in the timber, which approximates 
125,000 ft. per day. The general foreman, Mr. Hailey, has two 
assistant foremen in this shop. 

The castings, draft springs, metal roofing, etc., are btored out- 
side the shop and the rods are stored in bins similar to those il- 
lustrated in Fig. 38. Some of the material, outside the north 
side of the shop, mostly roofing, is shown in Fig. 71. 1 he work- 
men are required to bring in the castings and roofing material 
which they use. 

Painting. 

The sliding doors between the freight car shop and the paint 
shop are shown in Fig. 70. The cars are pulled into the paint 
shop by the motor driven winches which are also partly shown 
in this view. The paint shop is 321 ft long and contains 6 longi- 
tudinal tracks. 

The cars arc painted with spraying machines which were de- 
veloped at these shops. Six men are required for this work and 
six for stenciling. Two coats of paint are applied and the cars 
are usually completed by the second evening after their erection. 
One man gives all his time to mixing and issuing the paint. 
This is done in a small addition to the freight car shop, the 
packing being handled in the same place. 

A side view of the paint shop building, also the freight car 
shop, is shown in Fig. 72. 

Inspecting and Weighing. 

One man, who reports directly to the general foreman of the 
freight car department, inspects the cars carefully and sees that 
they are turned out in first-class condition. The finished car is 
shown in Fig. 73. One day's output, ready to be pulled out and 
weighed on the scale, shown northeast of the paint shop on the 
general plan, is shown in Fig. 74. 

We gratefully acknowledge indebtedness for information and 
courtesies to the officers and men of the car department. 



Car Statistics. — Bulletin No. 14 of the American Railway 
Association, Committee on Car Efficiency gives some very inter- 
esting information concerning car performances for the month 
of August, 1907. While this information is given for each in- 
dividual road a recapitulation for the whole country is included 
and shows conditions during that month to have produced the 
following results: 

Total cars in service 8,060,066 

Per cent, of home cars on line 62 

Per cent. .»f cars in shop 6.21 

Number of cars on line ;>er freight locomotive owned 65 

Average miles per cat per day 24.1 

Per cent. loaded tnileage 70.8 

Average tonnage 14.6 

Average tunnage per loaded car 20.8 

Average ton miles per car per day 861 

Daily earnings per car owned $2.5? 

Average earnings of cars on line per day $2.44 



TESTING MACHINE FOR AUTOMOBILES. 



To succeed is to study and when one quits studying his busi- 
ness he should at that time make up his mind that he attained 
his limit of success and the next change for him is a start on 
the "toboggan" just as sure as day follows night. This applies 
to the engineman who cannot be shown as well as to all others 
in the organization. — Mr. ^ R, MacBain before the Traveling 
Engineers' Association. 



There has recently been put into operation at the New York 
Club House of the Automobile Club of America a very interest- 
ing machine for accurately testing all of the more important feat- 
ures of automobile operation. This machine will accurately indicate 
the speed of a car, the tractive eflFort in pounds, the horse-power 
which is being delivered at the contact of the rear wheels* the 
grade in per cent, or feet which the car could climb at this speed, 
the inclination on which the brakes would hold the car, the in- 
ternal friction of the car or engine and other similar information. 
The whole apparatus, which in principle is modeled somewhat 
after a locomotive testing plant, was designed by Dr. S. S. 
Wheeler, vice-president of the club and president of the Crocker- 
Wheeler Company. Many features of the absorbing and record- 
ing instruments are entirely original and most interesting. 

The general features of the dynamometer are shown in the 
illustrations, and in brief consist of two large wheels, on which 
the driving wheels of the automobile rest, mounted on a shaft 
supported below the floor and having their upper edges project- 
ing above the floor level. This shaft connects through a clutch 
to an Alden friction brake, which absorbs the power from the 
shaft by transferring it to the movement of a huge pendulum, 
which is seen hanging from the shaft at the left in the lower 
^ illustration. The movement of this pendulum from the vertical 
is an accurate indication of the amount of power absorbed by 
the friction brake and is recorded in pounds by a pointer on the 
scale shown on the extreme left in the upper illtistration, this 
scale being laid off proportional to the sine of the angle at which 
the pendulum is swung from the vertical The speed of cars is 
recorded directly from the dynamometer shaft, allowance being 
made for the difference in diameter of the wheels, by a very in- 
genuous instrument which will be described. 

One of the most valuable features of this plant is the trans- 
ferring of these speed and tractive effort readings to a large 
chart directly in front of the car being tested. This chart, as can 
be seen in the illustration, has vertical scales showing the speed 
in any desired unit and horizontal scales showing the tractive 
effort in pounds. The cross rulers, giving these indications, arc 
operated by cables, whose movement is controlled by electric 
motors. These motors arc operated through electric contact de- 
vices so as to closely folk>w the movement of the pointer showing 
the tractive effort and transfer the reading accurately to the large 
scale, and also from the speed meter to the large scale. This 
construction is so accurate that the slightest variation in either 
is instantly folbwed by change in position of the ruler on the 
large chart. 

The transferring of the record of the speed to the cross ruler 
on the chart is accomplished by a special apparatus of consid- 
erable novelty. This is shown as located in the left foreground 
of the upper illustration and consists primarily of a cone whidi 
is revolved at absolutely constant speed by an elect nc motor. 
This speed is verified by a bell attached to the cone shaft, whidi 
rings at each lOo revolutions or at intervals of 30 se«:onds, since 
the cone revolves at 200 r.p.m. The speed of the dynamometer 
shaft is transferred by shafts and bevel gears to a shaft parallel 
to the surface of the cone. A wheel or roller is driven by a light 
frictional connection to this shaft, being so arranged that it has 
a free movement along the shaft and tends to revolve at the same 
speed. The circumference of the wheel, however, rests against 
the surface of the cone with sufficient pressure to cause it to re- 
volve at the same speed as that particular part of the cone with 
which it is in contact. This causes a slippmg in its connection 
to the shaft which brings electric contacts into action and starts 
a small motor. This motor by a cable connection pulls the wheel 
along the shaft until it finds a point on the cone which will cause, 
it to revolve at the same speed as the shaft When thnc condition 
is attained the motor controlling its movement is held idle, but 
any change in the speed which will permit a slip in cither direc- 
tion will again put the motor in operation and change the loca- 
tion of the roller to a new position on the cone. The horizontal 
movement of this wheel is transferred by the same cables to the 
horizontal ruler on the big chart. 
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CONSOLIDATION LOCOMOTIVE WITH FEED WATER HEATER — CENTRAL OF GEORGIA RAILWAY. 



LOCOMOTIVE FEED WATER HEATER. 



Central of Georgia Railway. 



It is generally admitted, by those who have made a study of 
the subject, that the enormous internal strains caused by the 
injection of comparatively cold water into a locomotive boiler 
are responsible for a large part of the universal difficulty that 
has been experienced with keeping the modern large sized loco- 
motive boilers from leaking. Experiments with devices for more 
thoroughly mixing the entering supply with the water already in 
the boiler have resulted in much improvement in this respect, but 
it is easily understood that to completely overcome trouble it 



would be simply a matter of heating the feed water to a tem- 
perature approximately that of the water already in the boiler, 
so that when it is admitted there will be but a slight difference 
in temperature and no local distortion in the plates. It is also 
easy to understand that whatever heat is put into the feed water 
before it enters the boiler will not have to be provided later from 
the fire-box. This, of course, provided the heat is obtained from 
waste sources, results in either less coal required to furnish the 
same amount of steam, or a larger boilef capacity with the same 
amount of coal burned. 

These advantages have been given more practical attention in 
those countries where the cost of fuel is very high, and where 
any device seeming to insure fuel economy has always been given 
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LOCOMOTIVE FEED WATER HEATER SHOWING COURSE FOLLOWED BY THE WATER. 
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quired in the main members for a coach to operate under the 
conditions for which we have previously noted this form was 
most useful That is for a road which handles passenger electric 
mtiltiplc control trains exclusively with schedule speeds of not 
more than 45 miles per hour and the maximum trains run in 
either express or local service to be of eight cars. The weight 
of these cars to be 70,000 pounds for trailers and 75,000 pounds 
lor motors of approximately 52 feet long over platform and 
end sills. 

In this exposition we aim to show how to use the loads to find 
the stresses for any car of this form, and as a consequence we 
shall not take into account the possibility of future developments 
in operation of the road. These developments would not change 
the character of the strains but they would alter their intensity. 
The degree of such change fluctuates with so many variables, as 
before noted, that a consideration of them would not help the 
discussion of how strains of this character are resisted and the 
stress in the members produced by such resistance. The local 
trains weigh more than the express trains in this service for the 
reason that the proportion of motor cars to trailer cars must 
be increased so as to obtain sufficient acceleration to make time 
with the very frequent stops required. The express trains 
travel with greater schedule speed and from an examination of 
such trains on existing lines we find that the kinetic energy of 
the two trains is about equal and that of a local excursion train 
of double the ntunber of cars is not much in excess of the value 
of the express. 

The kinetic energies of the heavy steam express trains on 
several prominent trunk lines operating at schedule speeds ranges 
anywhere from 50,000,000 to 120,000,000 foot-pounds, for which 
trains we have advocated a shock of 500,000 pounds static for 
bufl5ng. *" 

The kinetic energy inherent in an eight motor car train operat- 
ing between 40 and 45 miles per hour is about 50,000,000 foot- 
potmds. The factors of weight and speed having been taken 
into account in both steam and electric service and the short 
headway in the latter making for as much possibility of operating 
accidents as are pregnant in the former, it would seem proper 
to assume that the end shocks that should be provided for in the 
latter case would be 5/12 of 500,000, which is about 200,000 
pounds. This will illustrate exactly what is meant by the rela- 
tive value of the quality of reliability, and other conditions being 
equal the end shocks may safely be assumed to vary from o to a 
maximum of 500,000 pounds (recommended from Lake Shore 
tests), and that the degree of end shock be chosen according to 
the ratio of kinetic energies. 

ARKANGEMENT OF UNDERFRAME MEMBERS. 

The diagram. Fig. i, illustrates the disposition of the mem« 
bcrs of the framing but does not represent our ideas of detail 
design to stand up under the assumed end shock. 

The centre sills are composed of shallow I-beams, the largest 
and heaviest section for the 6-inch beam being assumed. They 
are to be continuous from platform to platform and rest upon 
transverse supports to the side girder. The body end sill is the 
first support, next would come the bolster and between the two 
bolsters these supports are placed at the main posts, which in 
turn arc spaced according to the window arrangement most con- 
venient to the passengers and cliaracter of seating. The centre 
sills are then a continuous beam with 10 spans. The character of 
the end construction determines the values of bending stresses 
in the last span at each end and affects the moment in the 
spans contiguous to them. If the vestibule is made strong enough 
in the hood to act as a cantilever to help support the platform, 
then the end sills in this region are loaded with a uniform load, 
which is a maximum when the car is filling up or emptying and 
the platform is full of passengers. Opposed to this design is 
that in which the end sills get half the platform load at the plat- 
form end sill; this will increase the end bending moment in 
the end spans. In the former case the end span is supported and 
in the latter is overhanging. The supported end is the best condi- 
tion and to secure it the end roof construction must be designed 



for good vertical rigidity and stiffness. This will in effect trans- 
fer all this load to the side girder through the body end con- 
struction and end sills. There is no other way to take care of 
it and provide for platform doors and steps. The diagram does 
not show steps, but their use is necessary for nearly all service 
conditions. 

Centre Sill Lading. — The character of the loading which comes 
on these beams is a combination of, first, the uniform lading due 
to dead weight and passenger lading, and, second, that from the 
uniform load, equivalent in effect to the end shock or, if no end 
shock is to be provided for, the eccentric tension or compression 
due to the motor torque. 

The determination of the reactions at the supports or trans- 
verse beams are not readily found in this type of beam (contin- 
uous) and difficulties are interposed to the finding of the shear- 
ing stresses and moments at the various sections which should 
be investigated. A positive check upon all the theory connected 
with these sills is afforded by an application of the general prin- 
ciples of the equation of equilibrium between external and in- 
ternal forces and moments. These fundamental theories must 
hold as well as those for shear and moments. Stated concisely 
these are, "that for any section the shearing stresses and mo- 
ments are respectively equal to the algebraic loads and moments 
on either side of that section/' It is customary to consider the 
left side in calculating. Not only do these afford a check, but 
they are used to find the general formulae applicable to any given 
case. 

Each mid-span of this girder is in the same condition as if it 
had both of its ends overhanging and the two end spans at the 
platforms with but one end overhanging (for the supported 
condition, otherwise it would be in the position of a beam with 
a support in the central region). 

Using a standard structural shape for the centre sills with a 
constant cross section and depth, the values of moment of inertia 
and modulus of resistance are equal throughout the sills if the 
supports are at the same level. This simplifies the application 
of the theory of three moments to the case in hand. The 
question as to whether it is advisable to use a light box girder 
of the same weight as two simple rolled shapes will depend to 
a great extent upon the character of the climate and atmosphere 
where the cars are intended to run. With the strength disposed 
in such a manner all the members are vei^ thin and a corrosive 
atmosphere will shortly seriously impair their usefulness, since 
a small amount of corrosion represents such a large loss of per- 
centage area and strength. No matter what the character of 
the lading or the form of the beam the theorem of "three mo- 
ments'* will apply to it. 

THEORETICAL DISCUSSION OF CENTRE SILLS. 

Continuous Beams. — The treatment of this theorem is very 
unsatisfactory in the majority of text and reference books upon 
the "Mechanics of Materials" and "Girder Design." The lack is 
due to the fact that with few exceptions the only beams treated 
are for uniform loads and lengths for all spans, so that the ap- 
plication to any special beam other than found therein requires 
the working out of a suitable formula to suit it. The derivation 
of the completed general formula will be found for the centre sill 
assumed, and the remainder written by analogy to fit each span. 

The method of the solution is to first find the equation of the 
elastic curves for any section and its adjacent span which multi- 
plied by the product of the coefficient of elasticity into the mo- 
ment of inertia will be a measure of the bending moment. These 
two differential equations when integrated once and the constants 
of integration determined represent the slope of the tangent to 
the elastic curve. Now since the curves have been found for 
two adjacent spans it follows that over the point of support 
between the spans the curves must have a common tangent. The 
next step is to evaluate the tangent equations for the ordinates 
of this point of tangency and equate the two equations which 
are now identical and the solution of this resulting equation 
gives a result showing the relation between the three moments, 
the two span lengths and the loading upon each length. The 
problem is complicated somewhat because the equations contain 
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report for plain front ends, Scries No. 2 to No. 9. 
From these diagrams Table II. and Fig. 10 have been taken. 
TaiuIL 



Serieii 


••D" Best Results. 




Greater than 81" 




28" 




Greater than 21** 




19" 




19" 




16" 




17" 




16" 



8.12 



6 11/161/ L. 
.407 



7.82 
6.44 
6.48 
6.44 
6.48 



.466 
.618 
.517 
.464 
.617 
49 

= .49 N >rX, derived 
Referring again to the 
D = .48 V"L. 



L. 

66" 
66" 
66" 
68^" 
4154" 
2954" 
4154" 
8954" 
Average 

The eqtsation for these tests is then D 
in the same manner as for the 1903 tests, 
tests of 1896, the equation derived similarly is 
The larger constant in the formula 
for the 1906 tests is probably due to 
the form of the nozzle. The 1903 
nozzle is like Style "X," shown in 
the 1896 report, while the 1906 nozzle 
is like Style "Y"; Style "X," as 
stated in the 1896 report, gives less 
spread to the jet and would, there- 
fore, require a slightly smaller stack 
than Stj'le *'Y," 

The close agreement between the 
equations for the three years would 
seem to be sufficient proof of the re- 
liability of the formula for general 
use. 

Fig. 12 shows diagram for con- 
veniently finding the diameter 01 
choke for taper stacks^ based on the 
equation D = .49 N V L 
Straight Stacks. 

It is reasonable to suppose that the 
formula for straight stacks would be 
similar to that for taper stacks. In 
this case there is no definite place 
corresponding to the choke of a 
taper stack which may be taken as a 
measuring point. 

Table III. and Fig. u, however, 
show the results for the tests of 
1903, obtained by taking **L" to the 

middle of the straight portion of the straight stacks and would 
sccxn to indicate that the formula D = .49 V L would give satis- 
factory results for straight stacks also. j^ 
TABLE III. 



Inasmuch as the variation in diameter of the stack is from 
two and a half to four times the variation in nozzle diameter, 
considerable care will be necessary in using this formula on new 
designs to determine the diameter of the nozzle reasonably 
close in advance for the particular conditions under which the 
engine is to operate. On old engines, the problem is simple, of 
course, as the size of the nozzle can be measured readily and 
the stack diameter can be taken from Fig. 12. 

It should be noted that this formula is based on front ends 
without draft pipes and, therefore, as determined by the Master 
Mechanics* Committee in 1906, will give larger stack diameters 
than for front ends with draft pipes, this being in accordance 
with their report, that the larger stack without draft pipes gave 
the most satisfactory results. 



Requirements of Successful Traveling Engineers. — Success 
and skill as enginemen are not all that is essential in a road 
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foreman or traveling engineer— good judgment, a cool head, a 
temperate tongue and a "thick skin" are perhaps the best assets 
he can have. Without these he is not likely to possess the art 
of "approaching" in a satisfactory manner, the rank and file of 
enginemen with their various dispositions.— Mr. D. R. Mac- 
Bain before the Traveling Engineers' Association. 



Longest Railway Bridge. — There is now in process of con- 
struction at Vancouver, Washington, a bridge to carry the Seat- 
tle. Portland Railway Compan/s line across the Columbia River, 
which when completed will have the distinction of being the 
longest bridge of its class in the world. Its total length will be 
i^ miles and its width will be about 35 ft, carrying a double 
track. The completed bridge will comprise 47 spans. A draw 
span, 450 ft. long, is provided in the centre of the river. 
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at the company's shops, including cost of transportation and setting up 
after receipt from builders. 

S8. ELECTRIC LOCOMOTIVES.— To this account should be charged 
the cost of elcctrtc locomotives, including^ ail appurtenances, furniture^ and 
nxturet necessary to ei^nip them for service, purchased or built at the com- 
p«ay's shops, including cost of transporution and setting up after receipt 
iTDm bufidcn. 

(The following extracts are taken from the "Classification of Operating 
Kxpcnses, as Prescribed by the Interstate Commerce Commission, in Ac- 
cordance with Section «0 of The Act to Regulate Commerce, *'Third Revised 
Issue**): 

iProm Page 18.1 
Account Page. 

IL MAINTENANCE OF EQUIPMENT— 

IS91 Steam Locomotives — Repairs 42 

iProm Page 10.] 
IV. TRANSPORTATION EXPENSES— 

CT81 Engtnebouse Expenses — Yard «8 

[hi] Other Supplies for Yard Locomotives 09 

[67] fcnginehouse Expenses — Road 71 

191] Other Supplies for Road Locomotives 7S 

^Numbers fat brackets refer to consecutive arrangement of Primary Ae> 
counts as listed on pages 17 to 90, inclusive, of the "Classification of Op- 
erating Expenses as Prescribed by the Intentate Commerce Commission in 
Accordance with Section 80 of The Act to Regulate Commerce — "Third 
Revised Issue— 1907.") 

iFrom Pages 49 and 4S.] 

STSAM LOCOMOTIYBS — K£rAIBS. 

This account includes cost of material used (less salvMc) and labor 
expended in repairing steam locomotives and tenders, and nxtures thereof 
(except at atliermiu provided for): such as air signal equipment, includinr 
hose, arm rests, awmngs, brake fixtures, cab and steatn-gage lamps, cab 
cushions, docks, cost wards, fire extinguishers permanently attached to 
locomotives, gongs, head lamps, pneumatic sanding equipment, seat boxes, 
speed recorders, steam and other power brakes, steam-heat appliances, in* 
emdmg hose and all other appliances of like nature, storm doors, tool 
boxes; also cost of supervision; pay of locomotive inspectors engaged in 
intrecting all ports of locomotives and tenders (except pay of smokestack 
and ash-pan inspectors, which should be charged to account "Enginehouae 
Expenses — Yard or ''EugineJiouse Expenses — Road"), pay of employees 
eayaged in spoeging tender, driving and truck boxes of locomotives under* 
gomg repairs in shops (but pa^ of employees similarly engaged on loco- 
motives not undergoing repairs in shops should be charged to account **£n* 
ginehouse Expenses — Yard" or "Engmehousc Expenses — Road"), and cost 
of cutting Dp condemned locomotives and tenders; small hand tools used 
exclusively m locomotive repairs; special service, such as bringing loco- 
motives to shops or watching them while on the way to shops for repairs, 
and trying locomotives after having been repaired; traveling expenses of 
MBployees whose pa) is chargeable to this account; and payments of royal- 
ties, or for patent rights on brakes, brake fixtures, and other appliances 
os^ on locomotives; also proportion of shop expenses as provided m Note 
following account "Other Expenses." 

Tbe value of old material released during repairs and insurance recov- 
ered should be credited to thi^ accounL 

Note A. — The word "repairs" as here used includes all repairs on or 
renems*ts of parts of locomotives and tenders commonly known as steam' 
locomotive fixtures or ottachtneuts. and classified as running or roundhouse 
repairs; also rePatrs to or renewals oi the more important or vital parts of 
locomrtives ana tenders, the necesMty for which is caused by breakage, 
failure, or accident while m service: also the repairs to a steam locomotive 
or tender damaged through accident or otherwise, necessary to restore it 
to service: and also renewal of important or vital parts made necessary 
by reason of age or wear and tear from use. 

Note B. — The cost of repairing steam locomotives and tenders of foreign 
lines wayhilled as freight, damaged in transit, should be charged to account 
•*Lo»a and O-Mnage — Freight," and the cost of repairing steam locomotives 
of foreign lines naving trackage rights over a carriers line damaged in 
collision or wrcdc for which a carrier is liable should be charged to account 
"Damage to Property." 

{From Page 68.] 

iJfGINEHOUSB EXPENSES — YA«D. 

This account includes pay of, and cost of supplies furnished to callers, 
watchmen, and other employees engaged in wiping, cleaning, firing up, 
dumping, boiler working, cleaning fire boxes, watching, and dispatching 
locomom^es; and of other enginenouse employees, such as tool checkers, 
engineliouse cleaners, cinder pit cleaners, clinker dumpers, truck packers, 
turntable operators, sand dryers, inspectors of smokestacks and ash pans, 
when engaged in caring for locomotives in yard or terminal service; also 
a proportion of wages paid enginehouse foremen and their clerks. 

Some of the more important items chargeable to this account are: 
Boxied ott, lampblack, rags, waste, lye. cleaning and polishing compounds, 
tools for truck Oackers and hostlers, signal lights on turntabes and transfer 
tables at enginehouses, expenses of operation of such tables by power; heat- 
ixuK and lighting enginehouses and offices in them; oil for lubricating turn- 
tables; shovels, wheelbarrows, and other tools for cleaning around engine- 
houses and handling cinders; rent of cinder cars used at cinder pits; hose 
and water for cinder pits nnd for washing out boilers^ cupboards in engine- 
houses, mechanical blowers and fire lighters for sUrting locomotive fires. 

Note. — ^When enginehouse expenses are incurred jointly for yard and road 
locomotives they should be apportioned on basis of number of locomotives 
of each class handled. 

{From Page CO.] 
OTasa surpLXBS roa yard locomotives. 
This account includes the cost of headlight and signal oil and wicks used 
in headlights, stgnal lights, and enginemen*s torches; supplies for electric- 
lighi dynamos and carbide for acetylene gas for lights on locomotives in 
yard sorvtce, also the co!tt of furniture, tools, and other movable articles 
and supplies required fully to equip yard locomotives for service. 

iFrom Page 70.] 

The following are some of the items chargeable to this account, when 

furnished for use of yard engincmen: 

Ash hoes. Hose (not air brake. Saws, 

Ash-pan rods, air signal, or steam), Scoops, 

Axes, Hose reels. Shovels, 

Bars, buggy. Jacks. Slash bars. 

Bell cords, Jacbscrews, Sledges, 

Boxes (portable). Lamps (signal only), Soap, 

Brooms, Lanterns and parts. Switch chains. 



Brushes, 

Buckets, 

Chimneys, headlights. 

Chisels, 

Clinker hooks. 

Crowbars, 

Piles, 

Flags, 

Grate shakers. 

Hammers, 

Handsaws, 

Hatchets, 

Note. — For cost of 
motives." 



Locks for Portable 

boxes. 
Matches, 

Metallic packing. 
Oilers, 
Oil cans. 
Packing hooks. 
Packing spoons. 
Picks. 
Pinch bars. 
Plugging bars. 
Pokers, 
sand, see account "Other 



Switch ropes. 

Switch poles. 

Thaw-out hose. 

Tool boxes (portable). 

Torches, 

Torpedoes, 

Water buckets. 

Water coolers. 

Wrecking frogs. 

Wrenches, 



Supplies for Road Loco- 



IFrom Pages 71 and 78.] 

KNCINBHOUSB EXPENSES — BOAO. 

This account includes pay of and supplies furnished to callers, watch- 
men, and other employees engaged in wiping, cleaning, firing up, dumping, 
botler washing, cleaning fire ooxes, watching, and dispatching locomotives; 
and of other enginehouse employees, such as tool checkers, enginehouse 
cleaners, cinder pit cleaners, clinker dumpers, truck packers, turntable op- 
erators, sand dryers, inspectors of smokestacks and ash pans, when en- 
gaged in carin|( for locomotives in road service; also a proportion of 
wsj^s paid enginehouse foremen and their clerks. 

Some of the more important items chargeable to this account are: 
BotUd oil, lampblack, rags, waste, lye, cleaning and polishing compounds, 
tools for truck packers and hostlers, signal lights on turntables and transfer 
tables at entinehouses, expense of operation of such tables bv power, heat- 
ing, and lighting enginehouses and offices in them, oil for lubricating turn- 
tables, shovels, wheelbarrows, and other tools for cleaning around engine- 
houses and handling cinders; rent of cinder cars used at cinder pits; hose 
and water for cinder pits and for washing out boilers,' cupboards in engine- 
houses, mechanical blowers and fire lighters for startmg locomotive fires. 

Note A. — When enginehouse expenses are incurred jointly for vacd and 
road locomotives, they should be apportioned on basis of number of locomo- 
tives handled. 

Note B. — Cost of enginehouse expenses on locomotives engaged in work- 
train service should be charged as a part of work on which engaged. 

iFrom Page 78.] 

OTREa SOrPLIBS FOB BOAO LOCOMOTIVES. 

This account includes the cost of headlight and signal oil and wicks 
used Ml headlights, signal lights, and enginemen's torches: supplies for 
electric light dynamos, and carbide for acetylene gas for lights on locomo- 
tives m road service; also the cost of furniture, tools and other movable 
articles and supplies required fully to equip road locomotives for service; 
fuel for sand aryers and cost of sand and of loading it at sand pits; 
wheelbarrows, shovels, and sand screens used in handling sand for road lo- 
comotives. 

The following are some of the more important items chargeable to this 
account: 

Hose (not air brake, air 
signal, or steam). 

Hose reels. 

Jacks, 

Jackscrews, 

Lamps (signal only). 

Lanterns and parts. 
Locks for Portable 
boxes. 

Matches, 

Metallic packing. 

Oilers, 

Oil cans. 

Packing hooks. 

Packing spoons. 

Picks, 

Pinch bars. 

Plugging bars. 

Pokers, 



Ash hoes. 

Ash-pan rods. 

Axes, 

Bars, buggy. 

Belt cords. 

Boxes (portable). 

Brooms, 

Brushes, 

Buckets, 

Chimneys (headlight). 

Chisels, 

Clinker hooks. 

Crowbars, 

FUes, 

Flags, 

Grate shakers. 

Hammers, 

Handsaws, 

Hatchets, 



Sand, 

Saws, 

Scoops, 

Shovels, 

Slash bars. 

Sledges, 

Soa^, 

Switch chains. 

Switch ropes. 

Switch poles. 

Thaw-out hose. 

Tool boxes (portable), 

Torches, 

Torpedoes, 

Wattr buckets. 

Water coolers. 

Wrecking frogs. 

Wrenches. 



Note A. — Cost of other supplies for locomotives engaged in work-train 
service should be charged as a part of the woric on which engaged. 

Note B. — The cost of sand as between yard and road locomotives being 
undetermined, the entire cost of sand issued to all locomotives should 
be charged to this account. 

The Interstate (Commerce G)mniission prescribed accounts arc 
the basis of our records — legally must be the basis. Those por- 
tions of them relating at all to locomotive supplies and equip- 
ments, and the handling of these supplies, etc, have been quoted 
in extenso, ^verbatim. For the purpose of seeing more clearly 
the items included in this mass of text, let us rearrange them 
in list form, and omit all text not strictly relevant to the sup- 
plies or their handling expense. There follows such an arrange- 
ment 

NEW LOCOMOTIVES s/eAM AND ELECTRIC. 

Appurtenances, Furniture and Fixtures. 

LOCOMOTIVE BEPAiaS — STEAM AND ELECTRIC. 

Material (less salvage); labor; fixtures; air signal equipment including 
hose; arm rests: awninirsj cab and steam-gage lamps; cab cushions: clocks; 
coal boards; fire extinguishers permanently attached; gongs; head lamps: 
seat boxes; speed recorders; steam heat appliances including hose and 
appliances of like nature; storm doors; tool boxes; also supervision; loco- 
motive inspectors; repairs on or removals of parts of locomotives and 
tenders, known as fixtures or attachments, caused by breakage, failure or 
accident 

EHCIKEHOUSE EXPENSES — YARD AND ROAD. 

Pay of and supplies furnished to employees; dumping; boiler washing; 
tool checkers and sand dryers; boiled oil; lampblack; rags; waste; lye; 
cleaning and polishing compounds; tools for truck packers and hostlers; 
signal lights on turntables; snovels; wheelbarrows; tools for cleaning around 
enginehouses and handling cinders; hose for cinder pits and for washing 
out boilers; cupboards in enginehouse. 

OTMEX SUPPLIES AND OIL FOR LOCOMOTIVES — YARD AND ROAD. 

Headlight and signal oil and wicks: supplies for electric light dynamos 
carbide tor acetylene gas; furniture; tools; movable articles and sup- 
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A resolution was passed at the last meeting of the New York 
Railroad Club requesting the committee on subjects of the M. C 
B. Association to bring the subject of standardization of parts 
of all steel cars up for consideration at the convention. This 
resolution grew out of the recommendation in Mr. A. M. Wattt's 
paper, and while the suggestion is not by any means new, it ap- 
pears as if the time had arrived when some real action could be 
taken upon it. 

The desirability of such standards is being more thoroughly 
appreciated as steel cars are becoming more numerous. When 
a steel car is damaged sufficiently to require it to he sent to the 
repair yards of a foreign road, it usually is in a condition to 
need some new parts and if, as is often the case, it differs greatly 
from the cars on the road doing the repairing, the delay in ob- 
taining the proper shaped and sized parts is very serious and 
most aggravating to all concerned. 



SUPERHEATERS. 



Herr Robert Garbe, privy counsellor of the Prussian State 
Railways, has probably had a longer and more thoroughly prac- 
tical experience with locomotive superheaters than any other rail- 
way man on either continent. While his published works give In 
great detail the results of his observations on locomotives and 
locomotive appliances, a scries of articles which he recently con- 
tributed to the Engineer (London) on the subject of the appli- 
cation of highly superheated steam to locomotives, presented the 
matter connected with superheated steam in a comparatively brief 
and very clear-cut manner. These articles give the author*s ideas 
on each separate phase of the subject and briefly recount reasons 
for his deductions. An abstract of part of this series of articles 
is given in this issue for the benefit of such of our readers as do 
not have access to the Engineer. 

It will be seen that Herr Garbe does not consider steam to be 
superheated in the real sense until it is at least 180 degrees F. 
above the saturation temperature for tlic pressure. His experience 
has shown that below this point there is a very rapid falling off 
in the advantages to be gained. The fact mentioned, that a loco- 
motive on the Prussian State Railways with steam superheated 
to this temperature was capable of developing 40 per cent, more 
power than a similar sized saturated steam compound locomotive, 
which power was obtained with 10 per cent less fuel consumption, 
is a feature which is worthy of the most careful consideration. 



DESIGN OF WALSGHAERT VALVE GEAR. 



The Walschaert valve gear has passed through its trial period 
in this country and is now being generally applied to all middle 
and heavy weight power. There is no need to recount its ad- 
vantages, as they are now too well known to every one to require 
comment. There is need, however, for our locomotive designers 
and draftsmen to give special heed to the details of this gear, as 
they will no doubt be required to design it for application to 
practically all types of locomotives. 

As is natural in applying an entirely new arrangement, the 
first attempts left con.siderablc to be desired. Although the 
Walschaert valve gear had been in use abroad for a great many 
year.s, atul its details there have been fully perfected, that fact 
proved to be of small value to us and the first attempts, based 
largely on foreign practice, were not altogctlier suited to our con* 
ditions. It has been necessary to strengthen, stiffen and simplify 
each successive application as the weak points have been devel- 
oped by the very hard service under American conditions, intensi- 
fied by serious traffic congestion. We l>elicve now, however, that 
this period has passed and the present designs of this gear bein^ 
afiplicd have eliminated all uf the serious shortcomings and can 
safely be taken as a basis and jjnidc for the evolving of designs 
in the railroad drafting rooms. In this issue we are giving roost 
of the inipnrtatit dciails of iwo «litTcrciU designs of the gear, one 
from each of the larger loconuitivc cf>mpanies, both of which we 
believe to ho gooil examples. In an earlier number we gave 
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recommendations toward greater uniformity iti sizes and greater 
simplicity in design. 

**Ii seems perfectly feasible at this time to adopt as recom- 
mended practice and later as standards some rolled and pressed 
sections, at least in the main members of the body framing. A 
move in this direction would before long be felt in increased 
simplicity and economy in interchange repairs. It would seem 
even possible at this time to adopt standards in lengths and 
widths for steel box, gondolas and ilat cars, and then as a natural 
sequence many standard shapes and sizes would follow. It would 
also be practicable to standardize many of the rolled sections for 
angles and channels which are used in the superstructure of 
many styles of cars now being constructed. 

"In freight and in passenger car construction during the de- 
velopment period in the past the cars were strengthened where 
found necessary and all sorts of makeshift methods and devices, 
such as truss rods, flitch plates, and the introduction of malle- 
able for cast iron were made use of. All this was done to make 
the car stand up in service, with their increasing size, and the 
increased severity of the work imposed upon them. All these 
expedients proved ineffectual and unsatisfactory, and at this time 
the needs of our present-day service can only be met by a car 
with a steel body framing. 

"During the past year one prominent road in the country has 
designed and constructed box cars with not only a steel under- 
framing but also with a steel superstructure. This is a daring 
attempt to further develop *the era of steel' for car construc- 
tion, but the practice is one which would seem to be open to de- 
cided doubt as to the entirely satisfactory results that will be 
obtained in service. On first impression the observer might as- 
sume from the description or examination of the all-steel box 
car that it was in every way a decided advance step. It is to 
be hoped that railroads will very carefully consider the history 
of steel box cars both abroad as well as at home before going 
very heavily into their construction. 

•*In the construction of gondolas and flat cars, except where 
such cars arc likely to be used in service for hot cinders, hot 
billets, or some similar lading, it would seem to the writer the 
wisest policy to use a wooden flooring rather than steel. 

**With now some ten years of extensive use of steel under- 
frame and all-steel freight cars the earlier arguments in favor 
of their almost universal adoption have been strengthened and 
broadened. Even if the lumber supply was likely to be ample 
in the future, there can be little justification in perpetuating the 
wooden car, either by large continued expenditures for the main- 
tenance of light capacity cars or by ordering cars with a wooden 
body framing for present or future use. 

^'In a paper read before the New England Railroad Club in 
1904 by Mr. John H. MacEnulty, the writer stated that: *It has 
been determined by two of the largest railway systems of the 
country that the drawbar pull required to move a ton of freight 
in a properly constructed car of 100,000 lbs. capacity is 24 per 
cent less than that required to move the same load in an aver- 
age wooden car of 60,000 pounds capacity.' 

"This is not only a strong argument in favor of steel car con- 
struction, but also for the use of large capacity cars. 

"Ease of renewal of the worn or broken parts in cars of steel 
construction is a feature of considerable advantage in favor of 
such cars as compared with those made of wood. 

"Another great advantage from the use of steel cars or cars 
with steel underframe in freight service is developed when trains 
arc wrecked; for steel cars in wrecks withstand successfully pun- 
ishment which" would mean the total destruction of wooden cars. 
It has been found that the parts bent or torn in damaged steel 
cars can be readily renewed or put back in their original shape at 
a comparatively reasonable cost. 

"Wooden cars are damaged yearly in large numbers to an ex- 
tent which makes them unfit for service and not worth repair- 
ing. With steel cars such a condition is practically impossible." 

*The cost of steel cars per ton of hauling capacity in general 
is less than with wooden cars. In wooden cars of high capacity 
it is fotmd that the ratio of light weight to the carrying capacity 



is altogether too high for comparison with steel cars, if viewed 
from the basis of economy in operation. 

"In cost of maintenance the steel car has a decided advantage. 
In meeting the requirements of service in the operating depart- 
ment again the steel car is decidedly the favorite. Steel cars arc 
so much less liable to damage in service that in many cases 
where a wooden car would be rendered unfit to continue in use, 
a steel car will be free from any serious defects and will con- 
tinue as a money earner and not become a money loser. 

"The life of wooden cars built to-day must necessarily be 
shorter than those built fifteen years ago, for at the present time 
it is impossible to get lumber anywhere approaching in quality 
that which was required in first-class freight cars in 1892. 

"Trains are now frequently being made up containing from 
sixty to eighty or more heavily loaded cars, weighing from 3,000 
to 4,000 tons, and the severe service and strains to which the 
cars are subjected make the cost of necessary repairs to the 
wooden cars increase constantly. On roads having such heavy 
traflic and handling such long trains, or whose cars are likely 
to be handled in such trains, they can ill afford to spend much 
money for the heavy repairs and maintenance of wooden freight 
cars of under 60,000 pounds capacity, and it is clearly no longer 
profitable to build such cars, which are necessarily too lightly 
framed to operate in conjunction with the heavy capacity steel 
car. 

"As showing the conclusions arrived at, on one of the promi- 
nent railway systems of the country, the writer has before him 
the report and recommendations made to the chief executive 
officer of the company at a recent date. Ihe report recommends 
the retiring of 4,600 coal and coke cars ranging from nine to 
twenty-three years in age, and having from 40,000 to 60,000 
pounds capacity. \ 

"It was shown that these cars average a cost of $95.98 per year 
for repairs, or 37.8 per cent, of the average total value of the 
cars. The tonnage of these cars being compared with tonnage 
of new steel cars which have been used by the company in large 
numbers, when considered in connection with the first cost and 
the cost of maintenance of steel cars, and based on experience, 
showed conclusively that the company could buy 3,000 new steel 
cars having a total capacity 20 per cent, greater than that of 
the 4,600 wooden cars, and out of the amount that it would cost 
to maintain the wooden cars for one year they could pay 6 per 
cent, interest on the cost price of the new steel cars and have 
remaining over $215,000. A desire for the greatest economy for 
the owners of the roads will assure the substitution of a lesser 
number of larger capacity steel cars for old light capacity wood- 
en ones. 

"Although steel under framing and practically all-steel con- 
struction has been used for a number of years for about all of 
the various types of freight equipment, yet it is only during the 
past three years that much has been done in this country to 
adapt such construction to the various styles of passenger equip- 
ment. 

"Very satisfactory designs have been developed for baggage 
and postal cars, as well as for suburban and regular passenger 
service, and within the past year also for Pullman sleepers. It 
is yet too early to predict the outcome, but it seems to the writer 
that in future development of the design for steel passenger 
equipment cars there may be a happy medium arrived at, and 
generally adopted, where the underframes and the superstructure 
framing will be of metal, but a reasonable use be made of wood 
or some fireproof substitute, other than metal, which will per- 
mit of a decorative treatment that is more pleasing to the eye 
than is the case where thin metal is used, and which will also 
have all of the reasonable and necessary elements of safety for 
those who entrust their lives in such cars. 

"In the early days of steel cars the matter of repairs was 
looked upon with many misgivings by th6 average master car 
builder and car repair foreman. Experience in handling these 
cars in large numbers has shown that there was no cause for any 
uneasiness on this score. In the repairs of steel cars it is not 
necessary to employ specially trained labor, and very few extra 
tools or facilities are absolutely necessary, though, of course, a 
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E F. Fay, master mechanic of the Union Pacific R. R. at Den- 
ver, Colo., has been transferred to Cheyenne, Wyo., as superin- 
tendent of shops. 



J. A. Doamberger has been appointed master boiler maker of 
the Norfolk & Western Ry., with jurisdiction of the boiler work 
of the whole systenL 



J. G. McLaren has been appointed master mechanic of the 
Chicago, Rock Island & El Paso Ry., with office at Dalhart, Tex., 
in place of J. McDonough. 



J. L Sydnor, formerly bonus supervisor of the Coast Lines of 
the Santa Fe, has been transferred to Topeka as bonus super- 
visor of the Eastern Grand Division. 



J. A. Turtle, assistant superintendent of motive power of the 
Union Pacific R. R-, has been transferred to Denver, Colo., suc- 
ceeding E F. Fay as master mechanic. 



J. F. Whiteford, general roundhouse inspector of the Santa 
Fe, has been appointed bonus supervisor of the Coast Lines, with 
headquarters at San Bernardino, Cal. 



Michael Flanagan has been appointed master mechanic of the 
Montana division of the Great Northern Ry. at Havre, Mont, 
in place of K Froburg, transferred. 



G. J. DeVilbiss, superintendent of motive power of the Toledo 
& Ohio Central Ry., has had his jurisdiction extended to include 
the Marietta, Columbus & Cleveland R. R. 



The office of J. S. Chambers, superintendent of motive power 
of the Atlantic Coast Line, has been changed from Wilmington, 
N. C, to South Rocky Mount, N. C. 



A. Dinan, master mechanic of the Middle division of the Santa 
Fe, has been transferred to the Missouri division, with office at 
Fort Madison, la., in place of J. H. McGoff, promoted. 



T. S. Reilly, associate editor of the Railway and Engineering 
Review, at Chicago, has resigned, to become superintendent of 
the mechanical department of the Canton & Hankow Railway at 
Canton, China. 



C. F. Harding has been appointed professor of the school of 
electrical engineering at Purdue University. Prof. Harding 
comes from Cornell, where he has held the position of associate 
professor of electrical engineering. 



Charles E. Fuller, until recently superintendent of motive 
power of the Chicago & Alton R. R., has been appointed as- 
sistant superintendent of motive power and machinery of the 
Union Pacific R. R. at Omaha, Neb. 



, J. P. McCuen, superintendent of motive power of the Cincin- 
nati, New Orleans & Texas Pacific Ry., has resigned that position, 
effective on March i. when he will take the rest to which he is 
entitled after long years of service. Mr. McCucn entered the 
employ of the Queen & Crescent Route as road foreman on 
March i, 1882. 



The master mechanics of the Atlanta, Birmingham, Knoxville 
and Sclma divisions of the Southern Railway, have been trans- 
ferred as follows: John F. Sheahan, Atlanta, Ga., transferred to 
Knoxville, Tenn. ; J. B. Michael, Knoxville, Tenn., transferred 
to Selma, Ala.; G. Akans, Selma, Ala., transferred to Birming- 
ham, Ala., and N. N. Boyden, Birmingham, Ala., transferred to 
Atlanta, Ga. It is reported that these changes are in accordance 
with a new ruling on that road which requires the transfer of 
all master mechanics every two years. 



master mechanics as a result of the rearrangement of divisions. 
The appointments and headquarters now are as follows: New 
York divisibn, J. M. Collins at Harlem River; the Shore Line, 
P. C Zang, at New Haven; the Providence, G. A. Moriarity, at 
Providence; the Boston, J. Hocking, at South Boston; Old Col- 
ony. D. R, Killmger, at Taunton; the Midland, J. B. Gannon, 
at East Hartford; the Western, H. C. Oviatt, at New Havea 
T. McCabe, heretofore engine foreman at the Harlem River ter- 
minal, has been appointed general road foreman of engines, with 
headquirters at New Haven. 



NOTES 

Rbfynep Iron & Steel Co. — This company announces that it has been 
compelled to put in a new in. mill to take care of its increasing business. 
Its mills are located at Pittsburg, Pa. 



Montreal Locomotive Works. — The Secretary of State of Canada issued 
Supplementary Lcltcrft Patent on Feb. 5 changing the corporate name of 
"The Locomotive & Machine Company of Montreal, Limited/' to that of 
"Montreal Locomotive Works, Limited." 



Rumor Denied.— The Charles G. Smith Co., «03 Park Building, Pitts- 
burg, Pa., announces that the rumor, which has been in circulation, to the 
effect that since its connection with the Pittsburg Emery Wheel Company 
it has diCcontinued the machine tool business, is not true. 



RouNDRousc Burns. — The roundhouse and machine shops of the Central 
New England Railroad, at Fishkill Landing, N. Y., were destroyed by fire 
on February 13. In addition to the buildings there was a locomotive and a 
number of machine tools destroyed. Ihe loss was about $100,000. 



American Tool Works Co. — ^At the annual meeting of the stockholders 
and directors of rhe above company held on January SI, the following offi- 
cers were elected: President, Franklin Alter; Vice-President and General 
Manager, J. P. Doane; Secretary, Robert S. Alter; Treasurer, Henry 
Luers. 



Monarch Emery & Corundum Wheel Co. — Mr. Chas. A. Bacmeister 
has been appointed western representative of the above company, with head- 
quarters at Chicago. Mr. Bacmeister has had an extensive experience in the 
grinding wheel field and his friends will no doubt be pleased to hear of 
his new connection. 



Frost Railway SufrLY Company. — At a meeting of the directors of the 
above company, held in Detroit on Tuesday, February 11, the following 
officers were elected: Mr. Hariy W. Frost, president; Mr. George A. 
Cooper, vice-president; Mr. Frederkk H. Holt, treasurer; Mr. James Whitte- 
more, secretary, and Mr. H. C. Smith, assistant secreUry. 



The Dearborn Drug & Chemical Works. — Mr. Robert F. Carr and 
several of his associates in the above company, have purchased the holdings 
of the est;ite of the late Wm. H. Edgar and at a recent meeting of the 
stockholders the following officers were elected: Mr. R. F. Carr, president 
and general manager; George R. Carr and Grant W. Spear, vice-presidents; 
Wm. B. McVicker, vice-president and general manager; J. D. Purcell, 
assistant general manager; W. A. Converse, assistant secretary and chemical 
director; R. R. Browning, assistant treasurer and A. E. Carpenter, superin- 
tendent. 



G. Drouvb Co. — At the annual meeting of the directors of the above com- 
pany, held on Feb. 8. Mr. G. Drouve was elected president and treasurer, 
and Mr. William V. Dee secretary. Mr. Dee, who recently resigned from 
the staff of the Rcilway Age, has also been appointed general sales manager. 
This company manufactures the "anti-pluvius" sky-light, of which 126.000 
sq. ft. have been installed at the Hoboken terminal of the D. L. & W. 
Railroad, and the Level 1 window operating device, which is in use in the 
shops of many of the railroads, as well as the Drouve ventilators, drying 
stoves, etc. It will exhibit its sky-light and window operating device at 
the annual convention of the American Railway Engineering and Mainte- 
nance of Way Association, to be held at Chicago March 17 to 19. 



The New York, New Haven & Hartford R, R. has transferred 



Passenger Car Lighting, Canaman Pacific Rmlwqy. — The Safety Car 
Heating and Lighting Company has just completed the installation of 8,000 
of Its latest single mantel lamps in cars on the Canadian Paci6c Railway. 
This type of mantel is capable of giving 99.5 candle power with a gas con- 
sumpti«'n of 2.12 cu. ft, per hour, which costs about one cent. These man- 
tels have more than met the expcctatuns of the company in regard to the 
length of service, as they have averaged a life of more than four month? 
in actual srvice, while the expectation did not exceed a life of three 
months. In connection with this new equipment the Pintsch Compressing 
Company has completed the installation of plants at Vancouver, Moose Jaw 
and Winnipeg. Canada, and has arranged for charging facilities on the 
Canadian Pacific Railway at Montreal and Toronto. 

C ATALOG S 

IN WRITING FOR THESE PLEASE MENTION 
THIS JOURNAL. 

Lock Ni;t$. — Wm. Howard Co., Philadelphia Bourse, is issuing a leaflet 
illustrating and desciibing the Blanton lock nut. This nut is made in sizes 
to fit boltp from ^i to 4 in. in diameter. 
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ticn arc, in general, to he recommended, and in some cases du- 
plicate machinery is desirable. 

Recommendation of 1908 Committee. 

An abstract of the report on the "Best Tjrpcs of Locomotive 
Coaling Stations for Various Conditions/' as presented by the 
Committee on Buildings at the recent meeting of the American 
Railway Engineering and Maintenance of Way Association, is 
as follows: 

"Your committee desires, however, at this time to emphasize 
the need of adequate fire protection at all coaling stations and 
to call attention to the possibilities of reinforced concrete con- 
struction of coaling stations and storage bins, which has been 
used in some instances, as a method of reducing fire risk, and 
at the same time securing structures of greater permanency than 
those ordinarily in use. 

^The average insurance rates for open trestle timber construc- 
tion coalmg stations and reinforced concrete fireproof structures 
arc, respectively, one per cent, and one-fourth of one per cent. 
This would mean that from the standpoint of fire insurance alone 
we would be justified in expending fifteen per cent, more for a 
reinforced concrete structure than for a timber coaling station. 
As the relative cost of the fireproof style of structure at present 
is about fifty per cent, above that of the heavy timber station, 
an expenditure of the extra twenty-five per cent, may, perhaps, 
be jttstified on the ground that the smaller chance of incidental 
losses due to interruption of traffic will warrant this additional 
expense. 

"To the 'general information* in last year's report should be 
added that the 'Balanced Two-Bucket Type* of coal elevator is 
now built with auxiliary horizontal conveyors, which receive the 
coal from the elevator buckets and distribute it to bins and 
pockets, thus adapting it to use in larger coaling stations and 
storage plants than are practicable for the simple balanced bucket 
type o^ coaling station. 

Tn presenting the following conclusions your committee has 
been guided by the apparent practicability and adaptability of 
the various devices rather than by the available statistics regard- 
ing comparative cost^ of handling coal, which are, as has been 
stated, somewhat unreliable, and consequently not worthy to be 
accepted as the sole basis for comparison.'' 

The following conclusions are an addition to those adopted at 
the meeting of 1907 : 

Conclusions of 1908 CoMMrrrEE as Amended. 

(5) Vt is not possible to give absolute limits between which 
different types of coaling arrangements are to be used. Each in- 
stallation must be considered as an individual problem. Prices 
of materials, cost and character of labor, the possible track ar- 
rangements, the amount of storage desired, the power and at- 
tesuiance, and shifting service available, all are to be considered, 

(6) "Where the quantity of coal handled is small, particularly 
at terminal points where locomotives lie over night, it is recom* 
mended that the locomotives be coaled, either directly from cars 
or by handling from cars to a platform provided with a jib crane 
and one-ton buckets, and from these buckets to the locomotive. 

(7) "At terminals, under certain conditions, a locomotive crane, 
with suitable bucket, is desirable, particularly where other work 
can be economically performed by the crane," 

(8) *'At terminals where the requirements do not exceed 300 
tons a day, when the desired storage is not so great that auxil- 
iary buckets are necessary and where a deep foundation is prac- 
ticable, a 2-bucket hoist is recommended." 

(9) **For terminals larger than those previously considered, 
the type of coaling station which should be selected as most de- 
sirable is dependent entirely upon local conditions. Where it is 
required that coal be delivered to not more than two tracks and 
where the necessary ground space is available, a coaling station 
of the 'trestle type,' with incline approach, is recommended. In 
yards where delivering locomotives are constantly available a 
^lant with a five per cent, incline is preferable to one with a 
tbpenty per cent, grade operated by a hoisting engine. Where it 
25 required to deliver coal to more than two tracks, or where the 



ground space for a * trestle type' is not available, a 'mechanical 
conveyor type' is recommended." 



Weighing Coal iMiied to Locomotiyes. 

There are several methods by which the coal delivered to the 
locomotive tenders may be measured with more or less accuracy. 
Unfortunately most roads have several types of coaling stations, 
built from time to time, some of which measure or weigh the 
coal issued, while others do not. 

Unquestionably the greatest gains which may be made in fuef 
economy are in its use on the locomotive. The enginemen, how- 
ever, cannot be watched closely and spurred on to better efforts 
unless a careful check is kept on the coal consumption and on 
those things which effect it. This cannot be done unless some 
means is provided for measuring the coal issued to each engine 
with a fair degree of accuracy. 

Under proper supervision there seems to be little question but 
what the average fireman could save one scoopful of coal in 
every ten. Would this not many times over warrant the instal- 
lation of weighmg or measuring devices on your road, also the 
establishing of a system of simple daily fuel performance reports, 
such as is described in another section of this article? 

The simplest method of measuring the coal is the use of the 
jib crane and bucket system, or where "buggies" are used. The 
average weight of coal which one of these buckets or buggies 
will hold can easily be determined and care can be taken to see 
that they are loaded uniformly each time. As a large percentage 
of existing coaling stations are of the above types the practice 
on the Nashville, Chattanooga & St. Louis Railway, under the 
direction of Geo. M. Carpenter, fuel inspector, may be ot 
interest. 

Two standard sizes of buggies, holding two and three tons of 
run of mine coal each, are in use. It is the duty of the foremen 
at each chute to see that these are filled to capacity and a report 
is made to the fuel inspector each day as to the initial and num- 
ber of the car from which each buggy is loaded and the number 
of the engine to which it is delivered. The fuel inspector can 
therefore check the weight of each car as against the mme 
weights, can easily find what kind of coal was used on any 
engine, and in case of poor coal can at once take the matter up 
with the inspector at the mine from which the coal was shipped. 

The tanks on all the engines are graduated for each ton, the 
graduation being stenciled on the leg of the tank. This was done 
by weighing into a buggy one ton of coal, dropping it into the 
tender, leveling it off to a uniform depth and making a mark 
on the leg. I'his was repeated for each ton until the tank was 
filled level full. When an engine arrives at the roundhouse, at 
the end of a run, a man shovels the coal down from the sides 
and back of the tank, levels it up and marks on a coal ticket the 
"pounds on arrival." To this is added the amotmt of coal taken. 
It is thus possible to determine with a close degree of accuracy 
the amount of coal used on each trip, and with very little extra 
expense. 

Another of the older types of coaling stations which allows 
the coal to be measured is the low trestle type with different 
size pockets into which the coal is shoveled from the cars. This 
type of station does not permit the use of self-clearing cars, and 
is becoming obsolete, but where it is in use the coal can be 
measured quite accurately if the pockets are properly calibrated. 

With the large overhead storage pockets the problem becomes 
a more difficult one. The scheme has been tried of suspending 
the entire pocket and introducing a weighing dynamometer but 
it is of course necessary to have the pocket hang plumb in order 
to get accurate results; a wind or an eccentric loading inter- 
feres with this. 

An arrangement which is being used successfully by several 
roads is to have an auxiliary pocket underneath the storage 
pocket. A simple scale arrangement is used for weighing this 
auxiliary pocket. Accurate results are attained and it is said 
to be inexpensive to maintain. 

In the December, 1904, issue of this journal, page 65, coaling 
stations on the Baltimore & Ohio Railroad were illustrated and 
described which have auxiliary or delivery pockets under the 
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water in good condition, and insures better circuation in boiler. Result: 
Better steamtnc engine and a saving in coaL 

DON'T allow the engine to slip. This is on unnecessary waste of coal, 
wears out tires tmd rails, causes great damage to iMns, axles and running 
gear, and generally results in Kpoiling a fire. 

DOK'T poll out of a station with a train (after engine has stood for 
a while, and nre was allowed to get lo^) without first giving the fireman 
a chance to build up the fire. The time lout waiting to do this will save 
coat, and can better be made up before reaching the next station. Re* 
member this when you get a time order. 

DONT leave the revene lever down in comer longer than necessary 
when palling out of stations. No rule can be made to govern how the 
throttle and reverse lever should be used. This must be acquired by 
practice and observing the performance of the engine. Bring the lever 
up gradually, as speed is acquired. The lever hooked well towards center 
of quadrant, with throttle well open, usually gives better results than 
tstng the thtottle to govern the speed. Up to five years ago we considered 
il wood practice with our smaller power to run with wide open throttle, 
and as short a point of cut*off as possible consistent with weight of train, 
but in our heavier and Imrger enginea we find that it is better at many 
times to throttle the engine. Particular attention is called to all wide 
fire«box type locomotives. The engineer can permit the reverse lever in 
these engines to remain low in the quadrant when starting from a station, 
for a greater length of time than with the other types of locomotives, without 
pulling the fire or losing steam. When 3rou are running on short time, 
it would be good judgment for the engineer to take advantage of this when 
pulling out from a station. In this engineers will ose their best judgment. 
1X)N*T pot four or five or more shovelfuls of coal into die fire at once. 
One or two shovelfuls will give better results* and these two should not 
be throvm In the same spot. It is good practice to fire on one side of the 
box at line time, and the next time on the other side of the box. in order 
tha; the bright fire on one side may take up the gases from the fresh coal 
en the other Mde. This will reduce the smoke and give more steam. 

.Always fire as light as possible consistent with your work. Very heavy 
firing will make your flues and staybolts leak, and in time will crack your 
ftre-Uox sheets. l*he reason for this is thnt when you have a very heavy 
fire, the air will not pass up through it readily, and the gases pass off. 
because there is not fiufficient oxygen to unite with them to produce com- 
bttstion. and as the gases must get air from somewhere, the air is then 
pulled thmugh the hre>door, causing the chilling of flues and sheets as 
referred to above. 

DON'T adU*w »team to ocape at pops unnecessarily. Frequent blowing 
off at pops shows improper judgment, and implies that the engine crew 
is not practicing economy. Tests have demonstrated that }i lb. per 
second or 15 Ibet. per minute is wasted. This amounts to about one 
ordinary scoopfuU and in most cases may as well have been thrown on the 
grvund as into the fire-box. There are only 188 scoopfuls in a ton of 
coal, so you can sec that you would only have to have your pops open 
one hundred and thirty-three minutes in a whole day in order to throw a 
ton of coal awaiy. 

DON'T open the fire-box door to prevent steam blowing off at pops 
wbesi engine is working: dropping dampers is a better practice. The supply 
of air is cut off. and combustion is partially suspended. When engine 
frtopa blowing off. open dampers again, before putting in coal. This 
method keeps fire in better condition and saves coat You have no doubt 
noticed that en Class K Locomotives, when working hard on a hill, you 
have to shut your dampers in order to keep your fire from turning over. 
This is bemuse the exhaust pulls too much air up through the grates, and 
caoses your coat to be too active, and to prevent thia activity of coal as 
well as increased combustion which follows, we consider it a good thing 
to drop your dantpers. as per above. 

DON'T insist on having the maximum steam pressure with pops opening 
occasionally when handling light trains, when less pressure will handle 
the train on time, thus avoiding the opening of t>ops. 

DON'T forget, when engine is shut off for stations, to drop your dam- 
pers, opening the firebox door slightly if necessary, and using the blower 
to caxTj off the black smoke. 

DON'T blame the engine or coal, if engine is not steaming properly, 
before you have ascertained whether or not both of you are doing your 
duty. Talk it over; see if injector is not supplying more water than is 
beiuir used, or that fireman is not firing too light or too heavy. Heavy 
6rinir iv responsible for more poor steaming engines than the lighter method. 
Yoti all know some engine crews have better success than others with 
the same engines and conditions. Think a little: there must be some cause 
for tUs. 

DONT wait imtii you get the signal to pull out before building up the 
^e. This should be done gradually until the proper thickness has been 
readied. A good fire to start with is essential to maintain the proper steam 
preft«urv. while engine is working hard getting train under way. After- 
wrards distribute the coal evenly on sides, ends and comers. Do this 
systematically, keeping in mind where you have placed the last shovelful, 
tHua avoiding getting holes in fire.and prevent piling op coal all in one 
place. Endeavor to keep the steam pressure uniform, with as little black 
stn^ke as posdble. Experience has taught that engines with draft appliances 
pnn»erly adjusted require very little coal in center of fire-box. 

DON'T permit the water to get so high in boiler that it is carried over 
into the valves and cylinders. This usually occurs when pulling out of 
stations, and the water carries off the oil. which not only results in cut 
▼jslvcs and cvlindcrs. but the extra friction damages the entire valve 
fnotion. to the detriment of the power of engine and the coal record. 
DONT gauge the amount uf water an engine will safely carry by water 



coming out of stack. Keep it low enough to insure dry steam being used, 
because mobt steam has the same effect as water. Usually one-half glass 
or two gauges give best results. Be careful, however, that when ascending 
a grade, and you are about to pitch over the other side, that you have 
sufficient water ro keep your crown-sheet thoroughly covered. If your 
custom has been to carry high water, try less and note results in better 
handling of tonnage, also saving in coal and oil. 

DONT neglect to take advantage of your excess steam before your en- 
gine is about to pop off. by making a heater of your injector, blowing 
steam back into the tank to warm the cold water, but avoid getting it so 
hot that the injector will not lift the water. By doing this you will keep 
your engine from blowing off at pops, when standing at stations after the 
boiler is filled up. You have all tried warming the water in the tank to 
help a poor steaming engine, with good results. What is good for a poor 
steaming engine will surely help a good steaming engine do better. Try 
it end you will find that it will not only save work for the fireman, but 
will make a hctter coal record for the engine crew, besides keeping the tank 
from sweating, which you are aware q>oils paint. 

DON'T think the fireman alone to blame for your coal record. The best 
and most economical fireman cannot make a showing with an engineer 
who supplies more water to boiler than is being used, and who shuts in- 
jector off only when boiler is pumped full. The proper handling of the 
injector is one of the most important matters in saving coal. Feed water 
to boiler according to demands. If on through train, keep water level as 
possible, if on way freight or switch trains, lose a little water between 
stations. Fill up again while drifting into, standing or switching at Nation. 
The advantages of supplying less water than is being used between stations 
arc: It requires less coal to keep up steam pressure when running; also 
leaves a space so injector can be worked to avoid pops opening, and 
heavier fii-e can also be maintained. to do switching, without the possibility 
of the fire being pulled. 

DON'T pull out, after making a stop, with injectors working. The cool 
water introduced during period throttle was shut off is put in circulation 
throughout the boiler, and pointer on gauge drops back from five to twenty- 
five pounds. The fireman must then fire heavier to regain the lost steam, 
and naturally will use more coaL This coo|iition exists also when engine 
has gone down grade with throttle shut or slightly open. Shut the injector 
off before opening the throttle. If this is not your practice, try it and 
note the difference. 

DON'T wait for the pops to open, and use this as a signal to put on 
the injector. Keep an eye on the air gauge, steam gauge and water glass. 
You all know this cqn be done without detracting your attention from the 
track ahead. A \ock for an instant every mile or two will keep you in- 
formed, and is a good habit. Doing this will also keep you posted on air 
pressure, and may avoid difficulties should the air pump stop. The fireman 
should also keep an eye on the water glass, as the engineer is sometimes 
compelled to keep the injector at work to prevent the engine blowing off. 
When glass is full, the fireman should fire lighter, to give the engineer a 
chance to shut off the Injector, and not have engine blow off. However* 
this condition should only exist when injector cannot be worked fine enough 
to just supply amount used. This somctimss occurs when card time is slow, 
or on down grade, or when running with light train. 

DONT put too much coal under the arch of engines with sloping fire- 
boxes, because these engines naturally pull the coal ahead, which results in 
forward section of grates becoming stuck and dinkered over, and fire is 
pulled in back end of fire box. Experience and observation will teach you 
to put most of the coal in back end of fire-box. 

DON'T think engine having two fire-box doors requires twice the quantity 
of coal it would if it had but one. The extra door is for the purpose of 
distributing the coal more evenly over the grate surface, with lese effort 
on the part of the fireman. 

DONT shovel large chunks of coal into fire-box, because you find them 
on the tank. The coal house men have instructions to break it the size 
of an apple. If not properly broken, report it to road foreman of engines 
or to master mechanic, instead of fellow engineera or firemen, but don't 
think it a hardship to break some occasionally. Better break it than to 
throw in large chunks. ITiey are foundations for clinkers. 

DONT expect the fireman to fire the engine with one or two scoops 
to each fire, and also ring the bell for highway crossings and stations. 
Some engineers expect this. If engine is equipped with an air bell-ringer, 
get into the habit of starting the bell-ringer when blowing the whistle. 
By so doing, the habit will become as fixed as whistling for crossings and 
stations. Besides, it is just as important Remember the engineer is 
responsible. 

DONT put in a heavy fire about ihe time the engine is shut off for a 
station or down-grade. The heavy cloud of black smoke is evidence the 
engine crew i^ not working in harmony or practicing economy. If on train 
that stops at all stations, the fireman should guard against it and learn 
when to stop firing. He will be governed by grade, service and weather 
conditions. If train does not make all station stops, the engineer should 
keep the fireman informed of intended stops. 

DON'T forget that different qualities of coal and different makes of 
grate used, govern the shaking of grates. Coal that fills up and clinkers, 
requires more attention than the better grade. The object is to keep the 
grates free so the proper amount of air can be admitted. 

DON'T neglect cleaning your fire on trains that are long hours on the 
road. Make use of the firit opportunity. You will get better results with 
less labor and coal, and avoid leaky flues. Better clean out a small amount 
two or three times than not clean it at all. 

DONT take coal or water oftener than necessary, as it requires an extra 
amount of coal to again get a heavy train in motion, especially on a grade. 
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to stop for water or a meeting point could have beer used just 
as well. 

Another waste is due to trains being made up improperly, 
loads behind instead of ahead, empty car doors open, short loads 
in what is supposed to be a through train, etc. 

Slow orders put out by the maintenance department also add 
to the fuel bill, because unfortimately they are usually neces- 
sarily placed on track just at the foot of a grade or on a curve 
on some hard pull. 

Many water tanks are located so that it is up-hill both ways 
away from them. Of course, the streams are usually found at 
the bottom of hills, but it is cheaper to pump water to a tank 
at the top of the hill than to pull the train from a standstill to 
the same point ; stations are located so the train has to be stopped 
on a curve, and sidetracks so that with a full train the brake- 
man has to jump off and sprint for the switch, because "if they 
stopped they would have to double in." 



LOCOMOTIVE FlSmO. 

The possibilities of fuel saving are probably greater after the 
coal has been placed upon the locomotive tender than at any 
other point in its journey from the mine to the ash pan. Con- 
sidering a great majority of the locomotives in this country, 
which are easily within the capabilities of hand firing, and plac- 
ing the limit at possibly two tons of coal per hour burned, we 
know that there is an enormous amount of waste, and in most 
cases needless waste, going on all of the time. 

The qualifications of a good fireman are, first, intelligence or 
brightness and, secondly, physical strength and endurance. In 
a great majority of cases no large amount of strength is required 
for proper firing, in itself, and that factor enters into this prob- 
lem, the same as it does in all similar lines of activity, only when 
the action is constant and continued for a long period of time. 
Even then wc find that the best firemen are not usually those 
who can raise the heaviest weight, but rather the men of mod- 
erate strength and great endurance. They arc the fellows who 
fire properly and keep everlastingly at it. Your strong man will 
handle more coal and work harder; will be exhausted and re- 
quire a longer period of rest, all because he has performed much 
useless labor and incidentally has needl^isly thrown away a large 
amount of valuable coal Comparisons between the small wiry 
chap, who uses his Head, and the big strong felk)w, who heaves 
coal, are present at cvciy division point in this country and al- 
swst tmirersally result in the favor of the former, provided, of 
cottrae, he has been given the proper instruction. 

The results that can be obtained from the education of firemen 
have been most thoroughly discussed in the columns of this and 
other technical journals, as well as in papers before societies and 
clubs, but apparently have not been sufficiently impressive to 
cause the introduction of a practical course on most of our rail- 
ways. A few of the companies are furnishing their men with 
literature going more or less fully into the theory of combustion 
and giving detailed instructions as to the proper method of fir- 
ing, and still fewer have followed this up with a thorough course 
of individual instruction, but a very great majority have done 
neither and practically allow a new fireman to learn his busi- 
ness as best he can from his associates. 

On divisions where the proper grade of men can be obtained 
and the work of instruction is systematically and conscientiously 
followed out, most gratifying results, in the shape of improved 
fuel records, increased interest in the work, and a contented and 
loyal set of firemen, are possible. Upon the other hand where 
either a low grade of men is all that is available, or where 
the work of instruction is done in a half-hearted or slip-shod 
way by incompetent instructors, the education of the firemen is 
bound to be a failure in all ways. There will always, of course, 
be individual cases that it will be impossible to do anything with. 
These will usually be found to be confined to the man with a 
strong back and a weak head (which some one has facetiously 
stated should be the qualifications of a fireman), who can get 
over ihe road because of his strength, but cases of good firemen 
quitting because they could not stand the work, which was easily 



within their strength if they had been properly instructed, are 
not by any means tmcommon throughout the cotmtry, and it is 
this feature that causes the greatest regret that more attention 
is not being given to the subject of education. If you cannot get 
firemen of sufficient intelligence it is unfortunate, but if you 
don't keep those who are capable of learning, there is certainly a 
grave fault somewhere. 

The lines that should be followed in educating the firemen are 
covered in a general way in a previous section of this article. 
As far as the actual placing of the coal on the fire is concerned 
they consist very largely in convincing the men, both by sound 
reasoning and actual example, that it will pay, and pay well, to 
scatter well broken coal in small amounts on various parts ot 
the grate in succession, with such an interval between charges as 
will make it necessary to again cover the first point as soon as 
the whole grate area has been gone over. This, of course, with 
the ordinary locomotive, means continuous, but in most cases 
leisurely, work and gives no time for the seat box or anything 
else while the locomotive is working at full power. Opportimi- 
ties for the needed rest will be given on the down grade stretch- 
es, the stops for water, the waits at meeting points or for orders 
and the shut-offs for signals, flags, etc This is the way firemen 
should fire and the way an intelligent educated fireman will fire 
provided he is not expected to take care of ten or fifteen other 
things at the same time. He cannot and will not do it if he has 
to break all of his coal ; if he has to climb up and shovel it down 
from the back of the tender every half hour or so; if he is ex- 
pected to see every signal; if he has to clean out the ash pan 
at every stop for water; if he has to work against an injector 
that "forgets" or a couple of extra notches on the quadrant; if 
he is given dirt and slack for coal; if the competitive coal rec- 
ords are based on the guesses of an ignorant coal chute hand ; if 
the records are posted six weeks after they are made; if an' en- 
gine rated at 2,000 tons is habitually given 2,200 tons, etc., etc. 

The education of firemen will pay if it is given a chance, but 
there is no use in teaching a man to do a thing properly and then 
arranging conditions so that it will be impossible for him to do 
it that way. Give a fireman a small shovel, not over 15 lbs. ca- 
pacity, an automatic door opener and decent coal; teach him 
how to fire and if he is not loaded down with other duties and 
handicaps you will be surprised how little coal he will buiin 
per ton mile or per car mile, as well as in the reduction of en- 
gine failures due to leaky flues and fire-boxes. 

Of course there are many conditions affecting the efficiency of 
the firemen over which the motive power department has no con- 
trol, and many others over which no one has control, all of which 
tend to neutralize the value of the properly educated fireman. 
But there are enough which can be controlled to make it very 
advisable to accompany a scheme of training firemen with a 
course of education and improvement along other lines. It is 
not an impossible condition to find master mechanics and even 
higher officials who are in need of a little educating in things 
which directly concern the firemen and the fuel bill. 

There is one condition, however, which no amount of training 
or education will improve, and that is a locomotive of a size and 
power which no man can shovel coal enough into, properly or 
improperly, to develop its capacity. This would also include 
those locomotives which are capable of hand firing, only when 
everything is in perfect shape, and fall down imder ordinary ad- 
verse conditions. At the present time there is no very large 
inumber of locomotives running in this country which would 
come strictly under this head and if we had only to consider 
these, there would be no great demand for mechanical stokers. 
There are, however, a large number of big engines which, from 
causes beyond the mechanical department's control, and seem- 
ingly incapable of correction, a few of which have been men- 
tioned, are not able to give their full power with hand firing. 

At some points it is impossible to get men for firemen who are 
of a sufficiently high order of intelligence to be able to learn to 
fire properly and economically. This may be due to a poor 
source of supply ; to a rush of business compelling the acceptance 
of any one, or to working conditions and surroundings, which 
no self-respecting man will put up with. No matter what may be 
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THE CF.NTER SILLS AS A COLUMN. 

Referring to the previous article. — In the last sub-heading the 
center sills were briefly dwelt upon in their capacity to act as a 
column to resist service shocks due to buffing. Therein was 
noted the fact that to solve the problem, considering the column 
as one with free ends and a length equal to the total length of 
the sills over the platforms, was foreign to the design and would 
iptrxKlure ikliviou^ strefwws running far above -the* ultimate 
strength of structural steel as given in the manufacturers' specifi- 
cations. The conclusion, based upon this fact, was drawn that 
the design should be so worked out that short portions of the 
beams included between the transverse supports would partake 
of the nature of short compression pieces with fixed ends. The 
ends being fixed by the construction in the locality of such sup- 
port would reduce the normal deflection, and hence the bending 
moment and stress at the center of each sub-span. 
Rankine's formula: 

was specified as being the best to apply to this case where 

P = end »hodc (static). 

A = Mctional area. 

1 = span length in inches. 

r = radius of cyration. 

$r=. constant depending upon the material and end construction. 

Ubles for which are given in Merriman's "Mechanics of 

Materials." 

This formula shows that 

P 

St = - 

A 

is a direct stress due to the buffing force being equally distributed 
over the area and that accompanying it is a stress 

p r 

S, = — <? — 
A r' 
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due to the struts deflecting throughout the span and introducing 
flexural strains which reach the above value at the middle ordi- 
nate of the span. The proposition was advanced that this latter 
stress should be used as a measure of a uniform load which 
would produce a bending action of approximately the same 
amount throughout the beam. This uniform loading was noted to 
be considered as acting at right angles to the uniform loading im- 
posed upon the same beams by the central floor and capacity load- 
ing. Quoting the final sentence : 'This condition holds when the 
transverse supports are firm in a combination of either tension 
or compression and flexural stresses and the center sills have 
their greatest least radius of gyration about a vertical axis, as 
is true in this case.** 

To make this condition strictly true there should be added to 
the above necessities, that the connections at the platform ends 
should be such that any load, coming upon the buffers or end 
casting, would be taken concentrically by the center sill beams. 
This is a feature which must not be overlooked tmder penalty of 
having destructive secondary stresses brought into action by the 
bending moment dtie to the eccentric action of the end shock 
at>out the vertical neutral axis of these beams. 

The preliminary study for necessary sections may be hasty and 
many refinements may be avoided, but a final investigation should 
be made of each design using net areas and whatever expedients 
are necessary to secure a just appreciation of what the frame will 
measure up to when put to the test. 

Though this article pays most attention to the idea that the 
center sills as struts will deflect in a horizontal transverse plane, 
there is a possibility that the car may so alter the conditions that 
it will be the vertical longitudinal plane instead The final investi- 
gation then should cover the latter assmnption and the fitness of 
the calculated beams should be examined as if the end shock 
was acting about the horizontal neutral axis of these sills and as 
a consequence with a tendency to augment the bending due to the 
vertical lading. This is a natural consequence of concentric end 
loads acting upon a side loaded girder — ^that they tend .to increase 
the present deflection. The conditions stuxounding .this type of 
tmderframe design are peculiar, in that the sills are so much 
weaker in the horizontal plane than the vertical that when the 
supports are spaced close enough to fulfil the short strut condi- 
tions demanded of the center sills they will still be fotmd to be 
weaker in this plane even after the effect of the lading in the 
vertical plane has been imposed There are certain constructive 
features, such as weights of lading, size of beams and disposition 
of transverse supports, which introduce disturbing elements and 
no hard and fast rule can be laid down concerning the line of 
weakness. Both planes must accordingly be solved. 

Eccentric End Loads. — ^The fact that the end load hardly ever 
impinges concentric with the vertical, due to the end design, will 
not be dealt with at any length here, as this same question of 
eccentric loading has been discussed in a previous section (Janu- 
ary, 1908, p. 13). In that case the load was eccentric in the hori- 
zontal plane, but the principle remains the same, except that in 
this case the forces and leverages are at quadrature to what they 
were in that one. This principle involves the addition of the 
eccentricity of load application to the maximimi deflection of 
each span for total leverage of the end load to secure the maxi- 
mum bending moment. In this case the general equation of the 
arm would be the same 
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where e represents this eccentricity in inches and Y represents 
the equation of the elastic curve. This equation must here be made 
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BURNING LIGNITE COAL IN LOCOMOTIVES 



By O. N. Terby.* 



In certain sections of this country the sub-bituminous and 
lignite coals are practically the only fuels available. The coal 
Quned in the vicinity of Sheridan, Wyoming, is a sub-bituminous 
coal, but is commonly called lignite,t and where the word lignite 
is used in this article it should be understood to mean Wyoming 
or Northern Colorado coal, which in many respects is superior 
to the average bituminous coaL It is light and clean and al- 
most entirely free from slate or rock. It ignites quickly and 
bums freely with practically no clinkering, when properly han- 
dled It differs from the bituminous principally in the amount 
of moisture and ash, the moisture being usually higher than 
with bituminous coal and the ash lower. When exposed to the 
sun and air it soon begins to slack and break up into small 
cnbes, which eventually crumble into powder. It is therefore 
advisable to put it on the locomotive tender without any unneces- 
sary delay after it is mined. 



may be secured by extending the sides of the ash pan out beyond 
and slightly above the lower edge of the mud ring, or by leav- 
ing space between the ash pan and the mud ring, which if cov- 
ered with netting. 

Grates.— The grate shown in Fig. i has proved to be very sat- 
isfactory for lignite. It was originally designed with the idea 
that the increased air opening would reduce the amount of fire 
lifted from the grates. It is impossible to determine if it has 
had such an effect, but other advantages, such as simplicity, 
cheapness, durability, fewer connections, reduction of engine 
failures, etc., have made it a success. 

Brick Arch.—lt is generally the practice in burning lignite coal 
to use a large arch so that the sparks and gases will be con- 
sumed before going into the tubes. This should be fitted tightly 
against the flue sheet and there should be no holes in the arch 
between the various bricks. 

Front End.—ln considering front end appliances the diamond 
stack must be mentioned, as it overcomes the trouble from 
sparks fairly successfully. There are several serious objections, 
however, to the use of the diamond stack, among which are the 
following: It is necessary to use a comparatively small norzle 
tip and an engine will not run as well or handle as much ton- 




FIC. 2.— n»ST FORM OF FRONT END WITH STRAIGHT STACK USED FOR BURNING LIGNITE ON THE BURUNCTON. 



Lignite does not coke when burning, but breaks up into small 
pieces which are kept moving by the draft when an engine is 
working hard. As these particles burn, and decrease in size, they 
eventually reach a point where the draft is strong enough to 
carry them up, over the arch, through the flues and out of the 
stack. It is a peculiar property of lignite that these small pieces 
generally bum until they are entirely consumed, and it is neces- 
sary that they be reduced to a very small size before they are 
permitted to escape. It is therefore apparent that the importance 
of adequate spark arresting appliances is greater than with bi- 
tuminous coal The ash pan should be as tight as possible with- 
out any direct openings below the level of the mud ring, that 
are not covered by small mesh netting. Suflicient air opening 

* Chief Draftsman, Borlington Lines Wert of Missouri River, 
t Lt^ite from the Wyomius Coal Mining Company's mines, at Monarch, 
Wyomtnt (Sheridan Co.)» on the Burlington & Missouri River Railroad, was 
tested at the coal testing plant of the United Sutcs Geological Survey, at 
the Louisiami Purchase Kxposition. St. Louis. The proximate analysis of 
this coal was :is follows: 

Mwiture 21.97 per cent. 

Volatile matter 35.95 ** '* 

Fixed carbon 87.75 " " 

Ash 4.88 " •• 

The calorific value is about 0,700 B. T. U. 



nage as it otherwise would. The diamond stack is disagreeable 
to the enginemen on accotmt of fine cinders coming down arotmd 
and inside the cab. It is expensive to maintain as the cone, net- 
ting and top part of the stack cut away rapidly. This of course 
makes it correspondingly diflScult to keep the stack in safe, ser- 
viceable condition. 

The first form of front end arrangement used with a straight 
stack on the Burlington road for burning lignite is that shown 
in Fig. 2. In this arrangement 4x4 mesh. No. 12, wire netting 
was used, coming forward from the diaphragm on the level of 
the nozzle tip. About half way between the nozzle tip and the 
front end one layer of netting ran down to a point about even 
with the lower part of the door opening, and another netting ex- 
tended up in a zig-zag form. to the top of the smoke box. A 
layer of netting, with an open basket or flare, extended up 
around the nozzle tip. When both of the front end nettings 
were clean the majority of the sparks would strike the lower 
front netting and pass up through the second netting. Generally, 
however, after rtmning a short distance the upper front netting 
would stop up with cinders and cinders would acctunulate under 
the lower front netting, frequently causing it to bum out. Upon 
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POWER REQUIREMENTS OF RAILROAD SHOP TOOLS.* 



By L. R. PoMEBOY. 



Generally speaking, the generator capacity for railroad repair 
shops is equal to approximately 15 kw. per locomotive pit, or 
space in erecting shops occupied by one locomotive. This in- 
cludes the requirements for tools, cranes, heating, blower and 
exjiaust fans: i.e., provides for all power required except that 
needed for lighting. 

The tools alone require about 9 or 10 kw. per pit; the heating, 
and the blower and exhaust fans demand 5 kw. per pit, while 
3 kw. per pit will care for the ordinary shop and adjacent yard 
lighting. If in addition to shop requirements, power is needed 
for lighting terminal yards, buildings, etc., an increase in genera* 
tor capacity must be made to cover such demands. 

The accompanying curves and tables arc submitted to cover 
the horse power requirements of the machine tools generally 
found in raih-oad repair shops. 



The extensive tests made by Dr. Nicholson of the Manchester 
Technical School, England, confirm the correctness of the fore* 
going formula, and form a very interesting contribution to the 
subject A careful analysis of the results of these experiments 
shows the average horse power required at the motor, per 
pound of metal removed per minute, to be as follows: 

Medium or loft steel or wrought iron 2.4 h.p. 

Hard steel 2.65 h.p. 

Cast iron, soft or medium 1*00 h.p. 

Cast iron, liard 1.86 h.p. 

Using the symbols of previous formula the horse power becomes; — 
F X D X f.p.m. XiaXNXWXK (2)t 

where \V equals the weight in pounds of a cubic incn of the metal, and K 
is the coefficient for Ihat metal as given above. The value of W for the 
different nrctals is as xollows: — 

Cast iron 0.268 

Wrought iron 0.278 

Steel 0.284 

The following examples illustrate the more or less heavy cuts 
to which reference has been made; the larger powers given are 
exceptional, while the average requirements, are fat below these. 



■OX.T AKll NUT MACHINERY, HELVE HAMMERS, MULTIPLE DRILLS, ETC. 

Motor h.p. 
required to drive 

IH" single head bolt cutter IJ^ 

Pratt & Whitney No. 4 turret bolt cutter 2 

8 spindle stay bolt cutler 2 

IS^'' Acme double head boU cutter 2J4 

1 h-2H Acme nut facer Jf^ 

« iptndle nut Upper J 

IW* triple head bolt cutter 8 

H-^ii'* double head bolt cutter 8 

2" triple head bolt cuttrr 5 

4 spindle stay bolt cutter 6 

Bradle)' hammer - J Jf 

Niles 4 spindle multiple drill 734 

I 

PUNCHES AND SHEAKS. 

Motor h.p. 
required to drive 

No 4, 88" throat. L. & A. punch 8 

No. 9 horizonul flange punch » 

No. 2 Hillia & Jones combination punch and shear 5 

Alligator shear («tock 6" x 1") • 5 

Lenox rotary bevel shear .• «54 

36" multiple tank plate punch with spacing table Vz 

No. S Hiflis & Tones combination punch and shear. 12 ' throat 7% 

No. 2 horirontal pimch 20" throat 754 

No. 8 Hillis & Jones combination punch and shear, 36" throat 10 
No. 8 angle shear 5" x 1" bar 1^^ 

SAWS. ^, . 

Motor h.p. 
required to drive 

Band saw, 36" whfcl J 

Band saw. 42" wheel J 

Swing cut otT taw J 

Band saw. 48" wheel JtS 

Greenlee IVi self-feed rip saw Jo 

Greenlee vertical automatic cut off saw l» 

40"-46" saws • J^ 

Auto, band rcsaw * JJ 

Greenlee No, 6 aut. cut off saw |0 

Greenlee No. 8 rip wiw *JJ 

\Vood«^ No. 4 rip saw 20 

Extra hravy aut. rip saw, *» 

Occasionally certain tools are selected for the purpose of per- 
forming extra heavy service, to utilize the full capacity of the 
new rapid cutting tool steel, as is now done in manufacturing 
shops. In such cases the power to drive the machine must be 
figured on thq, basis of service required, but as these cases are 
few and exceptional, the curves will be found to meet the ma- 
jority of conditions, and the exceptions can be taken care of by 
the following formula: 

Horse power to drive = F X D X f.pm. X 18 X N X C d) 

Where:— 

F = feed in inches 
D = depth of cut in inches 
f.p.m. = feet per minute 
N = number of tools cutting 

C = a constant with the following values, depending on the class of 
material : — 

Can iron 0.S5 to 0.6 

Soft steel or wrought iron 0.45 to 0.7 

Locomotive driving wheel tire* 0.70 to l.OO 

Very bard steel, such as crucible steel driving wheel 

tires 1.00 to 1.10 

This formula is based on Prof. Flather's dynamometer tests, 
which check up fairly well with actual motor tests, and it is 
therefore submitted with confidence. 

As an example of its accuracy, the age^regate horse power of 
45 tests made with various tools was 247.7, while the calculated 
aggregate horse power by formula equalled 247.2. 

• From the October, 1J>07. issue of the General Eltehit Rtiitw. 



GBiN outs. 

Motor h.p. 
required to drive 

Air cock grinder 1 

No. 3 Brown & .Sharp universal grinder S 

Link grinder 3 

Sellers universal grinder for tools 6 

Norton l.S" x 90" piston rod grinder 6 

MILLERS. 

' Motor h.p. 
required to drive 

Vertical miller, Beckcr-Brainard No. 2 1 

Valve miller No. 2 2 

Universal miller No. 3, Brown & Sharp 2 

Universal miller No. 4, Brown & Sharp 8 

Universal .\o. 6, Bc-ckcr-Brainard 5 

Niles heavy vertical 10 

WOOD WORKING TOOLS. 

Motor h.p. 
required to drive 

Fay-Egan single spindle vertical boring machine 3 

Fay-£gan 8 spindle vertical boring machine 4 

Fay-Egan No. 6 vertical mortiser and borer 6 

Fay-Egan No. 7 tenoner or gainer ^ 7}^ 

** universal wood worker » 7}4 

" 4 spindle vertical borer 7J4 

** 5 si}tndle vertical borer 10 

14" inside moulder 12 ^ 

Fay-Egan universal tenoner and gainer 12 

" vertical tenoner 12 

Grsenlce aut. vertical tenoner 1.^ 

Fay-Egan No. 3 gainer, also Greenlee 1 5 J4 

Greenlee Ex. Range 6 spindle borer and mortiser 15 

Greenlee vertical mortiser 16 

Fay-Egan auta gainer, also comb, gaine r and mortiser 20 

Fay-Egan No. 8 vertical saw and gainer 20}^ 

Vertical hollow chisel mortiser and borer 20 

Fay-Egan 14^** double cyl. surfacer 20^4 

Heavy outside moulder 20 

6 roll D. C. planer and matcher 25 

Double cylinder fast flooring: machine 30 

Double cylinder planer and matcher 30 

Fay-Egan No. 8 auto, tenoner 30>4 

Wods No. 27 matcher i?5 

4 side timber planer, heavy CO 



and all are submitted as actual cases which have come tmder the 
writer's observation : 

(a) 100 inch driving wheel lathe — (material steel driving wheel tires) 
6/16" feed, 5/16" cut, at 18.5 feet per minute — ^two tools cutting. 

Substituting in formula (1) we have: — 

6/16 X 6A6 X 18.6 X 12 X 2 X C = 40 h.p. 

Same lathe, 3/16" feed, }4" cut, at 16 f.p.m. — two tools cutting 

8/16 X ^4 X 16 X 12 X 2 X C = 16 h.p. 

(b) Old 76 inch driving wheel lathe, (material drivmg wheel tires) 
1/16 X 1/4 X 16 X 12 X 2 X C = 6 h.p. 

(c) Steel tired wheel lathe (material engine truck wheels) 
1/7 X 6/16 X 16 X 12 X 8 X C = 17 h.p. 

(d) Planer (material cast iron) 

6/82" X 8/8" X 16' X 12 X 0.35 (one tool cutting) 4.6 h.p. 

(two tools cutting) 2 h. p. 

(e) Planer (material wrought iron engine frame) 

6/88" X 1/2" X 16' X 12 X 2 X 0.6 (two tools cutting)^. . .16 h.p. 

(f) 76 inch boring mill (on cast steel driving wheel centers)' 

1/3" X 8/4" X 30' X 12 X 8 X 0.45 (three tools cutting).. 45 h.p. 

Same machine boring driving wheel tire 

1/8" X S/TJ" X 28' X 12 X 2 X 1 (two tools cutting) 16 h.p. 

(g) 84 inch boring mill (on 62" cast iron wheel centers) 

1/8" X 1/10" X SO' X 12 X 3 X 0.36 (three tools cutting) 4.7 h.p. 

Same mill boring 44" steel tire 

1/4" X 8/82" X 1'6' X 12 X 2 X 1 (two tools cutting). . .14.6 h.p. 
(h) The following is a special test on an extra heavy driving wheel 
lathe, and gives results representing unusual conditions. The 
operator was given a heavy bonus to develop the ultimate capac- 
ity of the machine. 

Average feed 0.4625", depth 0.0423", at 12.2 f.p.m. (two tools 
cutting). 

These figures are the averages of 87 tests, and represent a con- 
sumptiou of 40 h.p., while the maximum h.p. required was about 
65. The machine wr.s equipped with a 40 h.p. direct current 
motor with 2,1 speed variation. 



t W X K in formula (2) = C in formula (1). For cast iron W X K = 
.25S X 1.00. or 1.36 = .258. or .35. For wrought iron W X K = 
.278 X 2.4 = .667. For hard steel W X K — .284 X 8.65 =r .75. 
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(Number of pits) X 800 

Capacity per year = 

Average number of days in shop. 

In order to reduce to about 20 the average number of days in 
the shop that are required for general overhauling, it is estimated 
that the machine shop adjacent to the erecting shop should con- 
tain seven machine tools per engine pit, and the floor area in 
order to accommodate seven tools per engine capacity should 
be about 1500 square feet per pit. 

Power required for air compressors equals the delivery of free 
air in cubic feet per minute, at 100 lbs. pressure of the com- 
pressor, multiplied by 0.14. 

Modem erecting and machine shops, including heating, cranes, 
etc, cost from $2.50 to $3.50 per square foot of inside measure- 
ment 

Rale per kw. hour to cover fixed charges = 

total fixed charges per year 



(max. demand) X 8760 X (load factor) 

Illustration : 

Fixed charices $8380.00 

Maximimi demand GOO kw. 

Load factor 83 per cent. 

Then: 

$9380 

rate = = 0.0057 
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sated by shortening the line at Marble Hill and the elimination 
of the grade track crossing at Spuyten Duyvil. 

Results. 
Expectations from Electrification. — Now that the change of* 
motive power in the initial electric zone has been completed for 
sufficient time to gain at least a preliminary idea of the results, 
the question naturally arises, with what success has the change 
met expectations? 

It has already been explained that the principal reasons for 
undertaking the work were twofold: 

(i). — Demand of the public for the abolition of the nui- 
sances incident to the use of steam locomotives south 
of the Harlem River; and 
(2). — Need for increased capacity of the terminal, by the 
elimination of a large proportion of the switching 
movements required with steam locomotive practice; 
and relief to the main line entrance to the terminal 
by reducing its use for haulage of dead locomotives 
and cars to Mott Haven. 
As secondary considerations there were: 

(3). — The possibilit}' of sufficient economy in operation at 
least to offset largely the additional fixed charges on 
the cost of the electrical installation; and 



DRILL PRESS, 15 TO 20 FT. PER MIN. 







t/t 1 ■ 1 ' 




Mf 




Q . 








M J . 






1 


^ TU.^' 




£ 7 


7 


5 


7 


X ^ 


J 


J\ J 


J 


« " ^ 


r 






?^ ^Z- 




<S V / 




jR 




^j? ZZ^ 




^ z 

















O m /5 ^ Z3 ^ 35 

SHAPER, 15 TO 20 FT. PER MIN. 







an 






.- ^2 


1 


/ 




J^ 


i n 


y 2 


fc 


nz 


«7 ^ t 




¥ T 




ftifi j^ 




\ / 




I5 J 




w J - 




^^ Z 








A ir 












< -^ 

















O 3 fO /3 ^30 J?3 ^ 33 

BLOTTER, 15 TO 20 FT. PER MIN. 



RESULTS OF THE ELBCTRinCATION OF THE NEW 
YORK CENTRAL & HUDSON RIVER RAILROAD.* 



William J. Wilgus. 



Initial Zone Operation. — As previously stated, the company 
was forced to confine temporarily the change of motive power to 
the operation of the suburban zone terminating at High Bridge, 
7 miles out; and at Wakefield, 13 miles from the terminal. This 
postpones for two or three years the extension of electrical ser- 
vice to the northerly termini of the suburban zone. In the mean- 
time, the power on through trains is changed at the temporary 
termini. At the same points, multiple-unit trains north-bound 
have steam locomotives attached and thence proceed as non- 
electric trains; and south-boimd the steam locomotives are de- 
tached and the trains continue by electricity without locomotives. 
The average time required for making the chajiges, including 
that lost in slowing down and regaining speed is as follows: 

Throutth trains wi<th locomotives K% min. 

Mvltinie-uoit trains, north-bound 8 " 

Mattiplfunit trains. soutU-bound 254 " 

On the Hudson Division this delay has been largely compen- 



• From 1 paper on "The Electrification of the Suburban Zone of the 
New York Central & Hudson River Railroad in the Vicinity of New York 
City." presented at the March 18, 1908, meeting of the American Society 
of QnlEng^zieers, ace page 68. Number 2, Volume XXXIV, of the Proceed' 
ings. The paper is rery extensive and complete. It considers the reasons 
iw the electrification ol the New York Central; also the reasons for the 
adaption of direct-current and other important features. It discusses at 
length the jreneral features of construction and equipment and closes with 
the acctioo on "Results^'' 



(4). — Opportunities for an ultimate large increase in traffic 
and corresponding growth of revenue to justify the 
expenditure for all improvements within the suburban 
zone. 
What do the observations made thus far disclose? 
The first two expectations have been completely realized 
Park Avenue Tunnel. — The atmospheric conditions in the 
Park Avenue Tunnel show marked improvement, even with the 
presence of the remaining New Haven Company's steam service. 
Increased Terminal Capacity. — ^The effect on the operating ef- 
ficiency of the terminal has been very gratifjring, the increased 
capacity being estimated at one-third. There has also been a 
large reduction in the number of shop or "dead" trains to and 
from Mott Haven. 

Reduced Cost of Operation. — ^The results, as regards the third 
expectation, have been most surprising. The operation, for a 
considerable period, of steam and electric equipment side by side 
has afforded an unexampled opportunity for a true comparison 
of costs of operation. Until now, data on this subject have been 
based on theory, ignoring many of the indeterminate features 
of actual operation that have such a weighty effect on costs. 
For instance, among the variables entering into an analysis of 
this character are: 

(a). — Cost and quantity of coal and water at the power sta- 
tion, and on the steam locomotive tender; 
(b).— Relation of ton-mileage of the motive power to total 

ton-mileage, including motive power and cars; 
(c). — Frequency and volume of traffic; 
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The application of individual motors to the older tools was 
described in connection with a series of articles which were pub- 
Ehed in this journal during the years 1903 and 1904. A de- 
scription of the locomotive repair shops at McKces Rocks was 
also published during these years. 



BOILER EFFICIENCY 



In his paper on the heat balances in locomotives, presented be- 
fore the Institution of Mechanical Engineers of Great Britain, 
parts of which are given in this issue, Mr. Lawford H. Fry 
5iaies that some recent tests on the Pennsylvania Railroad loco- 
motive testing plant at Altoona show that the boiler efficiency 
15 independent of the grate area and that it makes no difference 
whether the same total amount of coal per hour is burned on 55,5 
jiq. ft. of grate area, at 'jz lbs. per sq. ft. per hour, or on 2976 
sq. ft. at 134 lbs. per sq. ft per hour. These experiments were 
all made on the same locomotive and it is explained that the 
rrason lies in the fact that the firebox volume, which was con- 
stant, is the controlling factor. 

From this it would appear that in the case of a locomotive 
with large grate area, which did not properly cut its fire, the 
bushing of the nozzle might be avoided by simply bricking over 
a section of the grate, thus giving more draft through the fire 
without decreasing the efficiency of the boiler or the locomotive. 

Mr. Fry also arrives at some other interesting conclusions 
from his study of the St. Louis and Altoona tests, one of which 
is that the efficiency of the absorption of the heat by a boiler 
is practically independent of the rates of combustion and evapo- 
ration and that under all conditions of working the heating sur- 
face will absorb about 80 per cent, of the heat produced by the 
combustion. This figure seems to be more or less independent 
of the design of the boiler and of the ratio of the heating sur- 
face to grate area. From this it will be seen that the efficiency 
of the boiler as a whole is mainly determined by the efficiency 
of the combustion, which in the same firebox falls rapidly as 
the total amount of coal burned per hour is increased. 



BURNING UGNTTE COAL IN LOCOMOTIVES* 

There are large deposits of lignite in the northeastern part 
of Wyoming; the southeastern part of Montana; the western 
portion of North Dakota, and the northwestern part of South 
Dakota. As may be seen from the analysis on the first page of 
thi^ issue, this coal is very low in ash, although the amount of 
moisture is higher than that in the ordinary bituminous coaL It 
15 free from slate and rock and bums easily, with no dinkering. 
It can be mined cheaply, but disintegrates quickly when exposed 
to the air, so that it must be used as soon as possibk after be- 
ing removed from the mine. The railroads in this northwestern 
district have made several attempts to burn this coal, because of 
the great expense of hauling bituminous coal from Iowa, Illinois, 
itlissouri and the coal producing states in that district. If the 
lignite can be burned successfully it will not only greatly reduce 
the cost of locomotive fuel in this district, but will tend to de- 
velop ih c coal mining industry along the lines which pass through 
this territory. 

While the lignite is used more or less for industrial purposes 
the fact that it disintegrates so <iuickly interferes with the mines 
operating and storing up coal during the time of year when the 
industrial requirements are low; if the railroads could use the 
coal it would keep the mines operating efficiently the year round. 
While all of the roads passing through the district have studied 
the matter of its use closely and have experimented with it more 
or less, only one road is using it extensively at the present time. 
The objection to its use in locomotives is in the fact that it is 
very light and the sparks which are carried out through the stack 
set fire to the surrounding country. The small particles of burn- 
ing lignite which pass out hold the fire for a long time until they 
arc entirely consumed The climate in this district is particu- 
larly dry, so much so that it has been said that the trainmen 
must Inr very careful as to the language they use while passing 
through it in the dry season in order not to set it on fire. The 



Burlington Railroad has been experimenting with this fuel for 
a number of years and has finally perfected the grate and front 
end arrangements of its lignite burning engines, so that when 
the engines are evenly and properly fired, practically no sparks 
escape. However, under the average condition of firing, even 
with the best arrangements which have been worked out, some 
few sparks do escape. It would appear that this difficulty can be 
entirely relieved by the introduction of a successful spark ar- 
rester. 

A number of the roads in the middle west are making a care- 
ful study of this question at present and it is quite probable that 
its final and complete solution is near at hand. The progress 
which has been made on the Burlington, which at present is burn- 
ing about 3,000 tons of this fuel per day, is carefully traced in 
an article, by Mr. O. N. Terry, on "Lignite Burning in Loco- 
motives" on page 161 of this issue. 



NEW YORK SUBVAY CARS. 



At the present time the New York subway car equipment con- 
sists of 500 composite cars, in which some wood is used, 300 alt 
metal, strictly fireproof cars and 50 all metal cars, which have 
been recently delivered. The first 800 cars are practically the 
same size, with the same seat and door arrangement. The last 
50 have wider doors and have only one bank of cross scats in 
the center of the car. There are 10 longitudinal seats on each 
side, instead of nine, making the seating capacity of the last 50 
cars 48 instead of 52, as on the first cars. 

The operation of these cars in subway service has disclosed 
certain fundamental defects in design which should be remedied 
before the subway can furnish the speed, comfort and capacity 
which the passenger has a right to expect. Mr. Bion J. Arnold 
recently submitted an extensive and very complete report upon 
the subway car to the Public Service Commission for the First 
District of the State of New York. His conclusions are that 
the present car when provided with an • additional side door^ 
located near each end, thus making tour doors in each side of 
the car, will best meet the conditions of the present subway and 
that when these cars are properly operated through the stations 
as rapidly as the signal system, when modified as recommended 
in a previous report, will permit, a marked increase in the ca- 
pacity and comfort of the subway will be realized. The follow- 
ing is a brief abstract of Mr. Arnold's report: 

At each express station the passenger has the privilege of 
transferring from the local trains to the express trains, and vice 
versa, and to facilitate this transferring the five express stations 
are arranged with island platforms between the tracks, so that 
the passengers can leave the trains of one service, cross the plat- 
form, and directly enter the cars of the other service. This 
privilege is much used, and even abused to a great extent ; owing 
to the excessive use of this transfer privilege many passengers, 
in traveling from their starting points to their destinations, are 
loaded and unloaded twice, and a large number of them, three 
times, so that many of the passengers use the car doors four 
times, and some six times. On account of the excessive use of 
the doors the present type of car, which ordinarily gives satis- 
factory service, has proved to be entirely inadequate for the 
subway. 

At the present time it is possible, except on very busy days, 
to get 30 trains an hour through the limiting stations on both 
the local and the express tracks. During rush hours the cars 
often carry twice as many passengers as there are seats and 
during the height of the rush periods there are times when three 
times as many passengers are carried on some express cars as 
there are seats, although the latter condition exists for only 
short periods of time on very busy days. Since the extension 
of the subway to Brooklyn the time table has called for 40 ex- 
press trains per hour between 96th street and Brooklyn Bridge 
during the rush periods. The delays of the trains at the station 
platforms, however, have seriously interfered with the carrying 
out of this schedule, and although there are parts of the system 
where 40 trains per hour are supplied during certain periods of 
the day, this rate is not maintained at the critical part of the 
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SELLERS MOTOR DRIVEN CAR WHEEL BORING MILL. 



MOTOR DRIVEN CAR WHEEL BORING MILL. 



A recent type of Sellers 54-inch motor driven car wheel bor- 
mg mill, with improved automatic chuck, friction feed discs and 
crane attachment, is shown in the illustration. The machine is 
of iieavy, substantial construction, capable of taking the heaviest 
cuts required for this class of work. 

The chuck closes, centers and opens automatically. It has 
three adjustable abutments, as shown, each provided with an 
eqoalizing steel jaw, with two bearing points. The work is thus 
accnrately centered by six points on the circumference. The first 
movement of the driving shaft causes the jaws to close in upon 
the wheel, after which the motion is transmitted to the table 
to produce rotation. When the work is completed the chuck is 
released by disengaging the driving clutch and retarding the 
driving shaft by means of a friction brake. The inertia of the 
table and work imparts the necessary force to automatically open 
the jaws without loss of time. As the power of the clutch grip 
increases Mrith the resistance of the cut it is never necessary to 
stop the machine to tighten the chuck. 

A Wcstinghouse type S, 7J^ h.p., motor is mounted on the 
frame of the machine, provision being made for a vertical move- 
ment of the motor on its base for tightening the belt The motor 
ha* a variation in speed of approximately 2 to i. The motor 
fiimishes a number of speed steps within this range, so that the 
machine thus equipped can be operated more efficiently than the 
bell drive with cone pulleys. 



cent., while the southern pines, which rank 
second, contribute about one-sixth. Douglas 
fir and cedar, the next two, with approximate- 
ly equal quantities, supply less than one-fif- 
teenth apiece. Chestnut, cypress, western pine, 
tamarack, hemlock, and redwood are all of 
importance, but no one of them furnishes 
more than a small proportion. 

Oak and southern pine stand highest in both 
total and average value; the average value of 
each is 51 cents. Chestnut ranks next, fol- 
lowed by cedar. Hemlock, at 28 cents, is the 
cheapest tie reported. 

More than three-fourths of all ties are 
hewed. In general, when lumber has a rela- 
tively low value the proportion of sawed ties 
increases, because the market for ties is always 
active, while that for lumber is frequently 
sluggish. All western species are affected by 
this condition, for stumpage is abundant and 
its value relatively low. 

Ten per cent, of the ties purchased were 
treated with preservatives either before they 
were purchased or at the treating plant of the 
railroad company. At least ten railroad com- 
panies are operating their own plants for 
the preservation of their construction mate- 
rial. 

It has been calculated that the amount of 
wood used each year in ties is equivalent to 
the product of 600,000 acres of forest, and 
that to maintain every tie in the track two 
trees must be growing. 

With nearly 300,000 miles of railroad track- 
age and approximately 2,800 ties to the mile, 
there are over 800,000,000 ties constantly sub- 
ject to wear and decay. The railroads report 
that in the forms of ties cedar lasts eleven years, c)rpress ten years, 
and redwood nine years. These woods, however, lack the desired 
weight and hardness, and, what is more important, they are not 
available in the region of the trunk lines of die Central and East- 
cm States. When it is considered, then, that the service of the 
longest-lived tie timbers in general use— chestnut, white oak, 
tamarack, spruce, and Douglas fir— is but seven years, while with 
some, as the black oaks, it is but four years, whereas a treated 
tie with equipment to lessen wear will last fifteen years, it is 
apparent how much the railroads can save if preservative treat- 
ment of ties is universally adopted. The saving in the drain upon 
the forests is of even greater moment 

Details of the consumption of ties in 1906 are contained in 
Circular 124, just issued by the Forest Service in co-operation 
with the Bureau of the Census. This pamphlet can be secured 
by application to the Forester at Washington, D. C. 



HIGH SPEED STEEL. 



A HUNDRED MILUON TIES A YEAR. 



In the construction of new track and for renewals, the steam 
and street railroads used, in 1906, over one hundred million cross- 
ties. The average price paid was 48 cents per tie. Approximately 
three- fourths of the ties were hewed and one-fourth sawed. 

Oak, the chief wood used for ties, furnishes more than 44 per 



In a discussion regarding the manufacture and up-keep of mill- 
ing cutters, at a meeting of the Institution of Mechanical En- 
gineers, of Great Britain, one of the speakers called attention to 
a valuable property of high-speed steel, which he had not seen 
referred to, namely, that of withstanding shocks. In one of the 
railway shops in England, the output of the crank-turning latbes 
had been practically doubled by the use of high-speed steel tools. 
The forgings were never very accurate, there being perhaps ^ 
inch to take off one side of the diameter, and ij^ inch off the other, 
and a tool suited to such wide variation was greatly appreciated. 
If the high-speed steel tool dug in, it did not break, as invari- 
ably happened with ordinary carbon steel. 

Another speaker called attention to an important factor affect- 
ing the life of high-speed steel milling cutters. The teeth, be- 
sides being correctly relieved at the back, should have a front 
rake of 5 degrees. The number of teeth in milling cutters, par- 
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MASTER CAR BUILDERS^ ASSOCIATION 



FORTY-SECOND ANNUAL CONVENTION. 



Tbe first session of the 42nd annual convention of the Master 
Car Builders' Association was called to order on Young's Million 
Dollar Pier at Atlantic City, on June 17, 1908, the president, 
George N. Dow, being in the chair. Following a prayer by the 
Rev. Newton D. Caldwell, the Hon. F. P. Stoy, mayor of Atlan- 
tic City, welcomed the association in a brief address, to which 
reply was made for the association by Eugene Chamberlain. 

The address of the president drew attention to the work which 
the present convention should attend to, as well as indicated 
general lines of progress that should be followed in the future. 
He stated that the two great objects of the association were, 
first, to promote uniformity in car construction and, second, to 
secure the most economical results in the interchange oi traffic 
between the railroads of the country. These are so closely re- 
lated as to compel the careful observance of the standards of 
the association if the best results are to be obtained in inter- 
change. He drew attention to the careful scrutiny which the 
standards of the association are being given by the operating 
officials and to the great importance that they should be g^ven 
the very closest attention. Some of the recommendations which 
the president wished to draw to the attention of the members are 
bc^t given by quotations from his address as follows: "The 
necessity for co-operution and co-ordination of the work of the 
vartoqs railway associations has led the American Railway 
Association to propose changes in its organization which will 
admit of more harmonious relations between the various rail- 
way associations, and at the same time tend to centralize the 
recommendations for authoritative action with that association. 
In view of the nature of a great deal of the work of the Master 
Car Builders' Association, it is important that this association 
co-operate to the fullest extent with the American Railway Asso- 
ciation, and in order that this may be accomplished some change 
in tlie constitution and by-laws of the Master Car Builders' 
Association will be necessary. 

"The constitution at the present time does not provide for 
filling vacancies which may occur in the office of the president 
and vice-president or members of the executive committee, ex- 
cept by election at the convention, nor is it required that these 
officers of the association and members of the executive com- 
mittee should actually be engaged in the railway service. I 
would therefore recommend that the constitution be changed to 
cover these points, after the subject is given full consideration 
by the proper committee. 

"In the past, a large list of subjects has been referred to the 
association, and in the future, I would recommend reducing the 
Ibt so as tc give better opportunity to investigate and discuss 
the subjects more thoroughly. 

"The adoption of a standard M. C. B. coupler. Several years 
ago an inefiectual effort was made in that direction. I believe 
the time is now ripe for such action. 

'There has been a steady increase in the use of steel in car 
construction. The steel car has come to stay and I believe this 
association should give attention to this important matter to the 
end that its use may be extended more and more. I would rec- 
ommend the appointment of a committee on standard steel 
shapes. 

"Several years ago the question of the adoption of standard 
dimensions for the box car recommended by the American Rail- 
way Association was considered, and a system of framing only 
was accepted. The question was not given the consideration it 
deserves and to my mind is one that should be revived and 
studied to a conclusion. This subject at that time was referred 
to us by the American Railway Association, and we should com- 
plete our work and carry out the instructions given us. The 
appointment of a conunittee on this subject should be considered 
by your executive committee " 



The report of the secretary showed the total membership to be 
726, of which 424 were aaive members, 275 representative, 13 
associate, and 14 life members. The number of cars represented 
in the association was 2,283,330, an increase of 28,933 for the 
year. The report showed that during the year twenty-nine rail- 
roads and private car lines had signified their desire to become 
subscribers to the rules governing interchange of freight cars. 
Five railroads had also advised of their acceptance of the code of 
rules governing the interchange of passenger equipment The 
dues for the year 1909 were fixed at $4.00 per vote. 

'1 he address of E. A. Moseley, secretary of the Interstate Com- 
merce Commission, received the closest attention. Mr. Moseley 
drew attention to the new employer's liability law passed by the 
lecent Congress, which greatly increases the financial responsi- 
bility of interstate carriers to their employees and makes it nece»- 
sar>' for them to exercise the greatest care in the emplo3rment of 
men, as well as in keeping all equipment in proper repair. 

Attention was drawn to a decision rendered in the Supreme 
Court, which held that the variation in the height of couplers is 
downward from 34H in , so that draw-bars on standard gauge 
freight cars must not be higher than 34 J^, nor lower than 31^ 
in. to comply with the law. Another principle of fundamental 
importance in connection with this case was the decision, in 
unmistakable language, that the statute imposed upon common 
carriers the absolute duty of keeping their equipment in the 
condition required by law at all times and the exercise of reason- 
able care in this respect was no defence. 

Mr. Moseley drew attention to the legislation now pending 
before the Congress which aims to make the standards of the 
M. C. B. Association for the protection of trainmen the law of 
the land. This goes to indicate the great importance of the 
standards of the association and emphasizes the care with which 
they should be adopted. 

Prosecutions for the violation of the safety appliance law to 
the: number of 2,260 were filed in court during the preceding 
year. Mr. Moseley stated that the general condition of equip- 
ment throughout the country now showed such marked improve- 
ment that he believed the time was near when these appliances 
would be kept in the best possible condition and that the neces- 
sity for prosecution would be eliminated. 

Following this address, the secretary announced that the execu- 
tive committee submitted to the association for approval for 
honorary membership, the name of A. G. Steinbrenner, who had 
been a member of the association since 1883. This membership 
was approved. 

The secretary announced that certain proposed amendments 
to the constitution had been received and would be sent to the 
members before the end of the year. The chair was authorized to 
appoint a sub-committee of three members of the executive com- 
mittee of the association to confer with the proper committee 
of the American Railway Association and report to the executive 
committee so that the recommendations as to changes in the 
ronstitution and by-laws, necessary to secure greater co-operation 
between the American Railway Association and other railroad 
associations, might be distributed to members before December 
IS, 1906. 

Revision of Standards and Recommended Practice. — ^The 
report of this committee was read by C. A. Seley in the absence 
of the chairman, T. S. Lloyd. The report was very complete and 
prr»ctically ?11 of the recommendations of the committee were 
ordered to be submitted to letter ballot. In addition to these a 
suggestion by O. C. Cromwell in regard to the joining of the 
taper to the straight portion at the center of axles, which had 
been disapproved by the committee, was approved and ordered to 
be submitted to letter ballot. An appendix to the committee 
report, regarding the sire of brake shoe hangers and the design 
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two apprentice instructors for 45 apprentices. The apprentices 
formed a club and during the past year held fourteen meetings 
at which papers on various topics were presented and discussed. 
Mr. Thomas said that at the Topeka shops of the Santa Fe 
there were 163 apprentices. The instruction of these appren- 
tices cost the company about 23 cents per day each. The aver- 
age rate of pay for apprentices is about $1.35 a day, bringing 
the cost of wages and instruction to about $1.60 per day. The 
average apprentice does about 80 per cent, as much work as the 
average journeyman. As a result of the apprentice system a 
higher class of boys are entering the service and are not only 
doing more work, but a higher grade of work, than imder former 
methods. 

Mr. Manning stated that on the D. & H. they had an appren- 
tice instructor for mathematics and drawing and two demon- 
strators in the shop. Splendid results are being obtained. Mr. 
Manchester advocated giving the apprentices roundhouse train* 
ing. Mr. Quereau strongly advocated having some one whose 
entire duty was to look after the apprentices, as it is only in 
this way that the best results can be obtained. Mr. Vauclain said 
that for the past seven years the apprentices of the Baldwin 
Locomotive Works had been in charge of a superintendent of 
apprentices and that the result was that they do not have to go 
outside to hire skilled men, but have more than they can make 
use of, and these men are eagerly sought for by other concerns. 
The Baldwin Locomotivo Works has three grades of appren- 
tices, those with a common school education, those from the 
high or preparatory schools and those from technical institu- 
tions. Mr. Basford emphasized the fact that the committee 
does not intend, in its recommendations, that the shop instructor 
should teach in detail all the trades represented in the shop, but 
that it is his business to see that the trades are properly taught 
Upon motion by Mr. Vaughan the principles recommended by 
the committee were adopted as recommended practice and sub- 
stituted for the code of apprenticeship rules adopted in 1898. 

Co-operation of lh€ American Railway Association. — The fol- 
lowing resolution was adopted: "Whereas, A sub-committee of 
the American Railway Association has made certain recommen- 
dations looking to the co-ordination of the work of the volun- 
tary railway associations with that of its own, be it 

"Resolved: That the president of this Association be empow- 
ered to appoint a committee from its officers to confer with the 
American Railway Association when requested." On motion this 
resolution was adopted. 

^superheating, — After reading the report Mr. Vaughan stated 
that he wished to modify the figures in Table No. 3, in which 
the G2 engine superheaters are shown to have burned 66 and 64 
per cent, of the coal used by simple engines. It had been found 
that the simple engines were as a rule used on lighter and faster 
trains than the superheaters and a good deal of the saving was 
possibly due to that fact. This does not affect the rest of the 
table. He also stated that eight or nine months ago he was a 
little in doubt on the superheater question, as there had been a 
number of failures. During the last six months this had been 
overcome by systematic attention in the roundhouse and by peri- 
odic tests of the superheaters, and since the end of March there 
had not been a single superheater failure out of 200 engines 
thus equipped. 

Mr. Muhlfeld suggested that the committee be continued to 
investigate the degree of superheat which would give the most 
economical results, and also as to whether it is advisable to use 
the products of combustion, or the waste gases, or a combination 
of the two, to produce superheat. In reply to this Mr. Vaughan 
called attention to the paper presented at the 1905 convention, 
in which proof was submitted that a high degree of superheat 
was desirable and that, although useless heat was rejected, it 
was more economical to reject that heat than to be without it. 

Mr. Vauclain said that he had always felt that highly super- 
heated steam was not what was wanted in this country, it being 
orly desirable to have sufficient superheat to overcome all the 
lo-s uf the single expansion locomotive and at the same time to 
make it possible to use a normal boiler pressure of 160 lbs. This 
wu\ Id overcome the need for a compound locomotive or for any 



special appliances or special metal in connection with the use of 
highly superheated steam. It would also make it possible to 
produce a locomotive which would require even less attention 
than a single expansion locomotive. He called special attention to 
the service results which had been gained by engines with a low 
degree of superheat on the Santa Fe. Mr. Vauclain made it 
very plain, both at this time and in connection with the discus 
sion of other reports, that he considered a simple engine equipped 
with a superhater, which would give a low degree of superheat, 
as the coming engine. Mr. Foster (L. S. & M. S.) spoke of the 
satisfactory service results which were being obtained from two 
superheater engines on the L. S. & M. S. The committee was 
continued and asked to report on the degree of superheat which 
will give the most economical results. 

Mallet Compounds, — Mr. Vauclain advocated the use of front 
and back trucks on Mallet engines in order to be able to give 
additional boiler capacity. He also stated that it had been defi- 
nitely demonstrated that Mallet engines are not so well adapted 
to mountain pusher service as to low grade service, although 
they are highly economical in mountain service. Mr. Mellin 
(American Locomotive Co.) is of the opinion that front and 
back trucks should not be used with this type of engine. The 
trucks elongate the leverages and the front truck is a great ob- 
jection when the engine is backing. 

Briquetted Coa/.— Mr. Nelson called attention to the fact that 
with gas coals a maximum of 18 lbs. of water could be evapo- 
rated per square foot of heating surface and that in road service 
this figure is about 12 lbs. The evaporation of 19 lbs. with the 
use of briquettes is remarkable. Mr. Rosing stated that with the 
use of briquettes smoke was reduced 50 per cent, as compared 
with lump coal of the same grade and the throwing of cinders 
is reduced in about the same ratio. Several tons of briquetted 
coal which had been piled in the open air for three years showed 
scarcely any change. 

Size and Capacity of Safety Valves, — Mr. Nelson said that the 
safety valves used on the boilers in the St. Louis tests had been 
calibrated ; the record of the names of these valves had not been 
kept, but the average amount of water passed per second for all 
of the valves tested was 1.29 lbs. In a recent test to see what 
would be the condition of a locomotive running at about the ca- 
pacity of the boiler, when suddenly shut off, it was fotmd that 
the 4 in. safety valve, which was being used, passed 2.4 lbs. of 
water per second. The recommendations made in the minority 
report were adopted. 

Balanced Compounds. — Mr. Vauclain in commenting on the 
report called attention to the fact th.it the percentages of econ- 
omy per indicated horse power ranged from 38 to as high as 
54.10. Mr. Clark said that the balanced compound engines in 
use on the C. B. & Q. were giving satisfactory results. The 
engines probably require a little more time in the roundhouse 
than the simple engines do, but they make good mileage with 
very few road failures. These engines do not disturb the track 
nearly as much as do the unbalanced engines. Mr. Vauclain 
said that although the compound engine was capable of hauling 
greater trains at higher speeds than single expansion locomo- 
tives, yet he was of the opinion that superheater engines pos- 
sessed that faculty to about the same if not a greater extent than 
the compounds. 

Topical Discussions. — Several of the topical discussions were 
omitted because of lack of time and the members who were to 
introduce these topics were requested to send their remarks to 
the secretary for publication in the proceedings. This is also to 
be done in connection with the individual paper on "The Train- 
ing of Technical Men" by Prof. A. W. Smith, which was not 
received in time. 

Revision of Standards. — ^The committee made a number of 
slight changes in the wording of the text of the standards and 
suggested that certain additional information be added to some 
of the tables of information; also that certain sections be 
changed to agree with M. C. B. standards. It was also recom- 
mended that the shrinkage of tires should be on a uniform pro- 
proportionate basis. These changes will be referred to letter 
ballot. 
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successfully completing the apprentice course. The entire scheme 
should be planned and administered to give these diplomas the 
highest possible value. 

Seventh : Rewards in the form of additional education, both 
manual and mental* should be given apprentices of the highest 
standing. 

Eighth: It is of the greatest importance that those in charge 
of apprentices should be most carefully selected. They have the 
responsibility of preparing the men on whom the roads are to 
rely in the future. They must be men possessing the necessary 
ability, coupled with appreciation of their responsibilities. 

Xinth : Interest in the scheme must begin at the top, and it 
must be enthusiastically supported by the management. 

Tenth: Apprenticeship should be considered as a recruiting 
system^ and greatest care should be taken to retain graduated 
apprentices in the service of the company. 

Eleventh: The organization should be such as graduated ap- 
prentices can afford to enter for their life-work. 

For the purpose of obtaining data as to the conditions on va- 
rious roads of the cotintry, information was secured which is 
summarized as follows: 

A shop plant for the purpose of this report is one in which 
general repairs of locomotives or cars arc made. Fifty-five roads 
report 301 shop plants having apprentices and 67 plants in which 
there are no apprentices. 

Fifty-five roads report a total of 7,053 apprentices in shop 
plants, distributed as follows: 

Macbinists 4814 Molder 82 

Botlennakcrs 959 Electrician 14 

Blackmithfi 811 Painter 187 

Patternmaker 64 Vpholstcrer 27 

Cabinetmaker 22 Carpenter 249 

Tinner^pipefitter 8<J5 

Reports from these roads show the average ratio of appren- 
tices to mechanics in each trade to be as follows : 

Machiniata 1 to 4.8 Molder 1 to 8.2 

Botlermakera 1 to 6.8 Electrician I to 8,6 

Blacksmith 1 to 18.9 Painter 1 to 19.2 

Patternmaker 1 to 8.8 I'pholsterer' 1 to 11.8 

Cabinetmaker 1 to 28.8 Carpenter 1 to 72.4 

Tinner-pipefitter 1 to 6.1 

The majority of replies indicate difficulty in securing appren- 
tices in some of the trades, but no difficulty in others. A few 
replies state no difficulty in securing apprentices. This is ap- 
parently due to local conditions. 

Of a total of fifty-five replies, ten, or 18.2 per cent., indicate 
that special instruction in trades is given apprentices. Forty- 
five replies, or 81.8 per cent., do not provide for special instruc- 
tion. 

Of a total of fifty-five replies, sixteen, or 29 per cent., indicate 
an established school system and thirty-nine, or Tag per cent., 
have no school system. 

Of a total of fifty-five replies, thirty-nine, or 70.9 per cent., 
have apprentices and no school system, and eight roads state that 
they intend to establish such a system. 

Eighteen replies favor day schools and three, or 143 per cent., 
favor night schools out of a total of twenty-one replies. 

Fifteen replies show thirty-seven schools with 1,567 appren- 
tices attending. The majority of the schools were recently estab- 
lished. Of these schools, twenty-eight are held in working hours 
and nine are held in the evening. 

Of the above schools, thirty- four are compulsory and three 
are optional. 

Of the fifty-five roads, twelve pay the apprentices for time 
spent in school 

Modem apprenticeship training has been introduced in seven- 
teen shops on four roads with 506 apprentices since the conven- 
tion of Jime, 1907. The following roads and systems of roads 
have made substantial progress in this work. 

No. 
Apprs. Estah, 

Uniwn Pacific 1 school. Omaha 71 D-lon 

1 school. Cheyenne 21 12-107 

Michigan Central 1 achool. St Thomas 36 12-1-07 

Santa Fe 10 echoolt. 363 Umik 

Southern Railway 1 school. KnoxvUle. Tenn, 1907 

1 school. Spencer. N. C 1»07 

{Green Jslc ) 
Onronta ^8« 
Carbundale 
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Substantial progress has also been made on roads having 
Khools previously established, on fhe Grand Trunk Ry., Central 
R. R of N. J., Bo«»ton & Maine R. R.. Union Pacific R. R.. Min- 
neapolis. St. Paul & Sault Ste. Marie R, R. and Xew York Cen- 
tral Lines. 

The Canadian Pacific R. R. and the Erie R. R. advise that they 
intend to install the improved plan of apprenticeship during the 
♦ present year. Other important roads have the subject under 
cootempifttian. 

The committee recommends that the Association provide an 
appropriation for establishing an exhibit of apprentice training 
to be a feature of each convention. 

It has often been said that apprenticeship is a thing of the 
past. This certainly is not true of American railroads to-day, 
where a new apprenticeship has sprung up and has attained a 



healthy growth with brightest promise for the future. The coin- 
mittee does not hesitate to characterize the new apprenticeship 
as the most important influence introduced into railroad or- 
ganizations during the present generation. This development is 
sure to be rapid, requiring great wisdom, combined with con- 
scientious and systematic efforts in its control. We believe this 
movement will become the most powerful influence in supplying 
and preparing the men of the future for the motive power de- 
partments (and perhaps other departments) of American rail- 
roads; because the movement trains men in the ideal way, and 
because men .properly prepared for their work constitute our 
greatest problem to-day. 

An appendix to the report, prepared by \y. B. Russell, gives 
a summary of the recent progress of apprentice training in Eng- 
land. 



Best System of Washing Out and Refilling Locomotive Boilers. 



Committee — H. T. Bentley (chairman), L. H. Turner, S. K. 
Dickerson, M. R Wells, H. E. Passmore. 

The best system of washing out is one that will do the work 
properly, with the least change in temperature in boiler, at a 
minimum expenditure of heat, and in the shortest possible time. 

The fact that good results are obtained by having less trouble 
from fire-box and flue leakage, and a reduction in the number 
of stay-bolt breakages, and last, but not least, the reduction in 
terminal delays, would appear to warrant the expense of installa- 
tion. The more nearly uniform the temperature is kept, the less 
expansion and contraction takes place, especially in the fire-box, 
which must reduce the vibration in stay-bolts and give them a 
correspondingly increased life. It has been demonstrated be- 
yond a doubt that when a boiler is kept at a uniform tempera- 
ture, the least trouble is experienced in the matter of leaking 
flues and fire-boxes. 

In taking the question up with a number of superintendents 
of motive power, who are using various devices having the ob- 
ject of washing out, changing water and raising steam quickly, 
by the use of hot water, and live steam where necessarj*, the 
following information was gathered: 

There are .four or five different systems which have been in 
use from one to three years. 

They cost from $5,500 to $20,000, depending on size and num- 
ber of stalls equipped, which at 5 per cent, interest would mean 
an expense of from $275 to $1,000 per year. 

The various systems reported are said to be entirely satisfac- 
tory; then can wash out and get ready for service twenty to 
twenty-six engines per twenty-four hours; the average time re- 
quired to wash out and get an engine ready for service is from 
5534 minutes to 4 hours 15 minutes; the average time formerly 
taken was 3 to 6 hours. 

In all cases a very marked reduction was reported in flue leak- 
ages and broken stay-bolts, although very little exact data were 
available on this subject. At one point it has been possible to 
reduce the number of boiler-makers employed from ten to four, 
due to decreased boiler work since the hot water washing-out 
system has been installed. 

Some of the other benefits derived are given as follows : No 
evidence of steam in roundhouse; always plenty of water at 
212 degrees to refill boilers; temperature of water reduces time 
and fuel necessary to get engine hot ; facility in turning engines ; 
reduction of engine failures, reducing overtime; reduction of 
time at terminals where washing out is necessary. 

Probably the most important saving effected by the hot water 
changing or wash-out system, is the rapidity with which the work 
can be done; engines are ready for service from one to two 
hours quicker than could possibly be the case with a cold-water 
system, which necessitates cooling an engine down after the 
steam has been blown off, before the engine can be washed out, 
and then directly after bringing the water back to the high tem- 
perature; such waste of heat, which means coal, would not be 
tolerated under any other conditions, but takes place daily at 
hundreds of roundhouses in this country, without any protest. 

A simple arrangement used on one of the Western roads with 
very great success, for utilizing steam and water otherwise wast- 
ed, is to have wells into which cold water flows from the main, 
or source of supply, and to heat it by steam and hot water from 
engines; from this place the water is pumped for washing out 
and filling boilers. This is probably the cheapest system for fur- 
nishing hot water, but has the objection that the water has been 
blown from dirty boilers: however, as only a boilerful is taken, 
it is soon diluted and rendered innocuous by the fresh water in- 
jected into it from the tank. 

The following actual savings have been reported: 

Decreased cost of washing boilers. In igcSS with cold water, 
for labor alone it cost $1.32 per boiler, whereas, with hot water 
in 1907, $1.01 was charged against this item, or on the road re- 
porting it, a saving of $2,019.95 per year for labor alone, in wash- 
ing boilers, was effected on an outlav of $6,000. 

Decreased cost of water used. This item may not appear at 
first sight to amount to much, but where a saving of 7,000 gallons 
for each boiler washed out can be effected, as has been reported. 
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and experiments were made with the percentage of binder from 
5 per cent to 8 per cent. All tests were run on the locomotive 
testing plant, a simple cylinder Atlantic type locomotive being 
used, having a total heating surface including fire side of tubes 
of 2,320 square feet and a grate area of 55.5 square feet. 

The series with the raw coal was run in such a way as to 
show the full performance of the boiler from low rates of evap- 
oration to the highest possible rate of evaporation. The lowest 
rate of evaporation was about 18,000 pounds of water per hour, 
equal to 8 pounds per square foot of heating surface; this being 
increased throughout the test until, with the briquetted fuel, an 
evaporation of 41^,500 pounds of water from and at 212'' F. was 
obtained. This is equivalent to 19 pounds of wiater per hour 
per square foot of heating surface. The briquettes were fired 
with ordinary shovel and handled in the manner usually em- 
ployed for coal, no necessity being found for breaking them. 

The following table taken from a plot of actual results shows 
comparatively the evaporation of the natural and briquetted coal. 



When the rate of emporm- 
tion per AQuare foot of 


The equivalent evaporation per pound of fuel is. for 


headnir surface is. 
poonds. 


Natural Uoydell coal, 
pounds. 


Briquetted coal, 
pounds. 


8 
10 
12 
14 
16 


95 
8.8 
8.0 
7.3 
6.6 


10.7 
10.2 
9.7 
9.2 
8.7 



The Quantity of cinders collected in the smoke box showed no 
material difference as between the raw coal and the briquetted 
coal. The quantity collected per hour when burning 100 pounds 
of fuel per square foot of grate was about 400 pounds, reaching 
a maximum of about 750 pounds per hour with the coal being 
burned at the rate of 120 pounds per square foot of grate. Fire- 
box and smoke-box temperatures were practically the same at 
the same rates of evaporation, whether the coal was used in its 
fmw state or briquetted. 

The apparent reason for the increased evaporation per pound 
of fuel with the briquetted coal is that, although, as already 
stated, the loss due to cinders in the smoke box is not different 
as judged by the quantity collected, the calorific value of the 
cinders from the briquetted coal was lower than with raw coal, 
and. further, on account of the imiform size of the briquetted 
fuel the distribution of air through the fire permitted more com- 
plete combustion and liberation of heat than with the raw coal. 

The fuel consumed per draw-bar horse-power with the locomo- 
tive running at a speed of 37.78 miles per hour and a cut-off of 
25 per cent was as follows : 

Raw coal 4.48 pounds 

R land briquettes 3.65 pounds 

This is equivalent to stating that the amount of briquetted 
coal was 8i per cent of the amount of raw coal required per 
draw-bar horse-power at this speed and cut off. 

Smoke observations were made by Ringelmann's method and 
by photographs. By this former method no smoke is indicated 
by o and very black smoke by 5, there being a total of si.x 
gradations from o to 5 inclusive. The following table indicates 
for a portion of the speeds and cut-offs the comparative smoke 
readings, these being an average of a large number of observa- 
tions made at regular intervals. 



speed, miles per bour. 


Cut off. 


Average smoke. 


Kind of fuel. 


28M 
28.34 
37.78 
37.78 
37.78 
37.78 


Per cent. 

20 
20 
25 
25 

30 
30 


1.2 
0.8 
1.8 
0.7 
2.1 
1.8 


Raw coal. 
Round briquette«. 
Raw coal. 
Roimd briquettes. 
Raw coal. 
Round briquettes. 



ll is evident from the above that the briquetting of this coal 
materially reduced the amount of smoke, but it could not be de- 
termined whether the difference in percentages of binder used 
made any difference in the smoke produced. 

At the end of one test at about 37 miles per hour and a cut-off 
of 32 per cent, the locomotive was shut off and the blower put 
on and at the end of two minutes the smoke had entirely cleared 
from the stack. Various supplemental tests indicated that with 
care the locomotive could be brought into a terminal where 
smoke was objectionable by the proper use of blower and judg- 
ment on the part of the engineman in regard to the amount of 
fuel in the shape of briquettes fed to the fire. There was no 
difficulty in starting the fire with briquettes, the same method 
being used as with the raw coal. 



To determine the effect of weathering, a number of round and 
square briquettes were placed on the roof in January and Feb- 
ruary and examined in May or about four months after, and 
these showed no change whatever in their condition. 

For these tests, the briquettes which had been made at the 
station of the Geological Survey were shipped to Altoona care- 
fully stacked in open gondola cars and were carefully unloaded 
and restacked. Very few were broken and the amount of fine 
coal abraded from the surface was practically negligible. This 
method of handling was all carefully done, but if the briquettes 
had been shipped for regular locomotive service it is not thought 
that the breaking and abrasion, due to handling briquettes, would 
be a serious matter for regular service. 



Subjects* 



Committee — C. A. Seley (chairman), D. F. Crawford, L. R. 
Pomeroy. 

The committee suggests the following subjects for committee 
work for the 1909 convention: 

1. The organization best suited to obtain economical results in 
maintenance of locomotives. Le Grand Parish, H. D. Taylor, 
D. J. Redding, A. Forsythe, S. J. Hungerford, H. W. Jacobs. 

2. Driving presf^ure for firebox rivets and the advantage of 
avoiding seams in locomotive crown sheets. W. F. Kiesel, J. H. 
Manning, W. A. Robb, H. H. Maxfield, G. Wagstaff. 

3. Use of plug and ring gauges for all important fits. R. N. 
Durborow, A. Stewart, L. H. Turner, H. B. Ayres. 

4. Ash pits and ash handling plants ; the best and most efficient 
arrangement H. S. Hayward, W. Manchester, F. H. Clark, 
John Howard, H. M. Curry. 

5. Rolled steel wheels. A. S. Vogt, H. Bartlett, J. E. Muhl- 
feld, C H. Queceau, G. W. Wildin. 

6. Standard rules for testing boilers and stay bolts. J. T. 
Wallis, T. A. Foque, M. E. Wells, M. H. Wickhorst. W. C. A. 
Henry. 

7. Standard limits governing the wear of locomotive tires, 
as concerns height and thickness of flange and depth of chan- 
neling. E. D. Bronner, Robt Quayle, R. K. Reading, C. E 
Fuller, J. T. McGrath. 

8. Advantages of water purification as a means of decreasing 
cost of locomotive repairs and reducing failures on the road 
W. C. Arp, H. Stillman, G. H. Emerson, R. D. Smith, E. B. 
Thompson. 

9. Investigatiori as to the most desirable composition of mate- 
rial for locomotive driving wheel tires, and adoption of stand- 
ard grades for various classics of service. T. W. Demarest W. 
R. McKeen. J. A. Carney, \V. A. Nettleton, F. M. Whyte, C. B. 
Dudley. 

INDIVIDUAL PAPERS. 

1. Heat transference of tubes and plates. Prof. Charles 
Edward Lucke, Columbia University. 

2. Crane hooks; results of exhaustive experiments and rec- 
ommendations as to design. Prof. Walter Rautenstrauth, Co- 
lumbia University. 



Value of Specifications to Purchasing Agents.— Many pur- 
chasing agents spend half their time trying to secure fui^ther 
definite information than is ordinarily furnished at first in re- 
gard to supplies they are asked to buy. They do this in order 
to have some specifications, even though crude, as a fair basis 
on which to compare bids and place orders, which will insure to 
some extent the railroad company's receiving the quality, sizes 
and kinds of supplies best suited for its requirements. If, there- 
fore, a purchasing agent is supplied with definite and complete 
specifications and drawings prepared by experts, covering many 
of the most important articles purchased, the result is certainly 
a great relief to the purchasing department It simplifies the 
work there, not only at the time purchases are made, but later 
also in lessening the amotmt of correspondence complaining 
about defective devices or inferior workmanship or material. — 
IV. V, S, Thome before the New York Railroad Club, 



The Value of Our Manufactured Products.— In 1905 the 
value of the product of our manufactures amounted to $16,866,- 
706,985; the total receipts of the steam railroads were $2,325,- 
765,167. In manufacturing, the value of the product was $1,152 
for each horse-power installed and the yearly wages amounted 
to $248 per horse-power. In the railroad industry, the gross re- 
ceipts amounted to $555 and the yearly wages to $224 per horse- 
power, rated on a basis comparable to that used in the census 
report covering manufactures. — //. St. Clair Putnam before the 
Conference on the Conserz'ation of Natural Resources. 



MASTER MECHANICS' ASSOCIATION 



ABSTitACTs OF CoMHiTTEE Rkfosts ako INDIVIDUAL PAPERS (Continued from Page 2S1), 



Mallet Articulated Compound Steam Locomotives. 

Committee— J. E. Muhlfeld, chairman; G. H. Emerson, T. 
Rumney, F. H, Clark, C. J. Mellin. 

The committee appointed to report on this subject submits 
the following conclusions, which are based on a comparison of 
the Mallet articulated compound types of steam locomotives now 
operating on American railways in road and helper freight ser- 
vice with other designs of steam and electric locomotives per- 
forming similar work under relative fuel, water and climatic 
conditions. 

First; That for the greatest permissible tonnage and speed per 
train, on lines of considerable gradient and curvature, the Mallet 
articulated compound types of steam locomotives, either with or 
without leading and trailing trucks, and ranging in tractive 
power of from 55,000 to 125,000 pounds, are relatively lower in 
hrst fost and, from performance to date, are more efticient and 
economical in operation and maintenance per unit of tractive 
power developed. 

Second : That the Mallet articulated compound types of steam 
locomotives enable a practical improvement in the boiler effi- 
ciency by means of greater boiler capacity, increased reserve 
steam and water storage, larger grate area and fire-box and 
tube beating surface, prolonged passage of the products of com- 
bustion through the boiler, quickened circulation of the water 
in the boiler, heated feed water and reduced rate of draft and 
combustion. 

Third: That the Mallet articulated compound types of steam 
locomotives give the practical opportunity to improve the engine 
efficiency by means of relatively greater tractive effort per pound 
of adhesive weight and from superheated higher initial, reheated 
receiver and lower terminal working steam pressure due to the 
greater ratio of expansion that can be obtained in the cylinders 
as well as through the use of a large intermediate receiver ca- 
pacity, which is made possible by the four independent cylinders 
and their supply steam connections. 

Fourth : That the Mallet articulated compound types of steam 
locomotives should have less depreciation, wear and failure of 
boiler and machinery through increased reserve capacity, re- 
duced pressure of exhaust steam, more flexible wheel base, sub- 
division of power and stresses over a greater number of frames, 
cylinders, pistons, axles, crank pins, rods and auxiliary parts; 
better balancing of the reciprocating and revolving mechanism, 
more uniform turning moment and less slipping of driving 
wheels. 

Fifth: That the Mallet articulated types of steam locomotives 
having relatively less non-adhesive weight per driving wheel aiid 
a more uniform turning moment with a reduction in unbalanced 
pressure at the driving wheel and rail contacts, resulting in 
maximum adhesion, mmimum slipping and a distribution of 
weight over a short rigid combined with a long flexible wheel 
base, will materially reduce the bridge, tie and rail strains and 
the lie and rail wear per unit of tractive power developed. 

Sixth : That the Mallet articulated tsrpes of steam locomotives 
either for road or helper freight service can materially increase 
the capacity of a given piece of track by fewer train movements 
and less congestion at terminals without increasing the accelera- 
tion or running speed above that which is permissible for effi- 
cient and economical heavy tonnage train movement, proper 
working super-elevation of curves, minimum rail wear and the 
least liability for derailment or accident. 

Seventh: That the Mallet articulated compound types of 
steam locomotives will particularly place the movement of the 
traffic under the control of fewer persons ; lessen the liability for 
complete disablement and reduce the cost for engine and train 
crew hire, fuel, water, lubricants, stores, wiping, hostlering and 
dispatching. 

Eighth: That the non-paying weight in motive power and 
supplies and the retarded movement and stalling of heavy ton- 
nage trains will be minimized by the Mallet articulated types of 
steam locomotives, especially through exceptionally long tun- 
nels where the permissible reversing of this type of locomotive 
will not subject the crews to the gases, smoke and heat from the 
exhaust 

i\mth: That the use of the Mallet articulated compound types 
of steam locomotives may permit of maintaining or progressively 
increasing the average gross tonnage per successive train move- 
ment between terminal yards to that which, consistent with the 
balancing of the motive power, distribution of cars and the ac- 
cumulation of the traffic on the divisions, might give the de- 
sired capacity as well as efficiency and economy in the operation 
of a single piece of tnmk-line track and its terminals without 



making an expenditure on roadway to increase the weight limit 
or for a reduction of grade, curvature or distance that would 
otherwise be necessary to accomplish the same result. 

Tenth: That for service where it is essential to increase the 
tons moved per mile ptr hour per unit of cost by developing 
greater tractive power in one locomotive than what can be effi- 
ciently and economically produced by a consolidation or similar 
type and where the use of self-contained motive power, propor- 
tion of adhesive to total weight, center of mrity, distribution 
of weight over driving wheels, driving wheel load, flexibility of 
driving wheel base, and particularly Uie first cost, fixed charge, 
operating expense and reliability of service are elements of im- 
portance, the use of the Mallet articulated compound types of 
steam locomotives should receive careful consideration. 

RESULTS IN SERVICE. 

Baltimore and Ohio Railroad Performance. — ^The first loco- 
motive put into operation in this country was for the Baltimore 
& Ohio Railroad, its object being to determine upon the prac- 
ticability of such a class of motive power to efficiently and eco- 
nomically increase the capacity of a busy, mountainous line in 
event that might become necessary. The design of the experi- 
mental locomotive decided upon was of the Mallet articulated 
duplex compound steam type, and the construction was com- 
pleted in April, 1904, after which the locomotive was exhibited 
at the Louisiana Purchase Exposition, and later put into regulat 
helper freight service on the Connellsville Division on January 
6, 1905. 

The following data are self-explanatory and show the actual 
results from the performance of this locomotive for the three 
and one-third year period ending May 5, 1908: 



Bnffine crew or constructive mileage (on basis of 6 

miles per hour) 

Iiocomotive or actual mileage 

Time available for Trantportation Department use 

Time unavailable for Transportation Department use... 
Water used per pound of coal consumed 



Freight Service 



! 

Road 'Helx>er Total 



1,798 139.104 140.902 
1,798 76.601 78.399 
lj027days. or84 5«. 
189 days, or 15.5"b. 
6.23 pounds. 



COST IN CENTS PER MII^E RUN. 



For 



Bnffine crew hire 

Fuel 

Repairs 

Wiping, hostlerinff and dbpatching.. 

I«ubricatinff oil. grease and waste 

Water 

Sand. illuminaUng oils and other supplies 

Total coat 



On Basis of 



Const'ctive 
Mileage 



10 16 
9.30 
4.96 
.89 
.51 
.45 
.29 



26.56 



Actual 
Mileage 



18.27 

16 71 

8.92 

1.60 

.91 

.82 

.51 



47.74 



The actual mileage includes only the road miles made by the 
locomotive and does not provide for the time that it was crewed 
and waiting for trains, working around terminals and switching, 
a considerable proportion of which occurs in helper freight ser- 
vice and for which an allowance is made in the constructive 
mileage. 

The following essential features, which were somewhat radical 
as compared with the ordinary American railroad practice at 
the time this locomotive nvas designed, have given entirely satis- 
factory results: Articulated frame; elimination of truck wheels; 
Mellin system of duplex compounding: and simpling; flexible 
joints to the receiver and exhaust pipes; Walschaert motion 
gear; combination hand and power reversing gear; high pres- 
sure piston and low pressure double-ported slide valves; high 
and low pressure steam balanced piston packing rings; method 
of securing high pressure cylinders to boiler; single disk bal- 
anced main throttle valve and 235 potmds working steam pres- 
sure. 

No difficulty has been experienced with the tracking and rid- 
ing qualities going forward or backward, around maximum 
curvature or on straight track, either when pushing, pulling or 
breaking trains or running light The performance has demon- 
strated that neither leading nor trailing truck wheels are neces- 
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From the performance to the present date it is thought that a 
considerably lower ratio of adhesion is permissible with the Mal- 
let type locomotives as compared with other classes. 

Design, — The question of flange wear was carefully consid- 
ered due 10 the fact that the locomotives would be required to 
operate in both directions without turning. It was decided to 
provide leading and trailing wheels in combination with radial 
trucks and the results have been vtry satisfactory. 

Maintenance. — The cost for repairs per mile run will neces- 
sarily average higher than for the simple consolidation locomo- 
tives, but on the basis of lOO-ton miles it h materially reduced. 

While no trouble has been experienced in keeping the flexible 
low-pressure steam and exhaust pipe joints tight mey have re- 
quired considerable attention and consideration is now being 
given to the use of a metallic packing^. 

On the first locomotives built the high-pressure cylinder sad- 
dles were secured to the boiler shell by means of studs, which 
caused considerable trouble due to their working loose and leak- 
ing. This difficulty has been overcome by the use of cast-steel 
cylinder saddles, which are riveted to the boiler shell 

During the winter months some trouble was experienced 
through ha\'ing to keep the cylinder cocks open to relieve the 
condensation due to the low pressure steam coming in contact 
with the low pressure cylinder large wall area. It is the opinion 
that the use of some form of reheater or stiperheater would 
overcome this difficulty and bring about a considerable improve- 
ment in the efficiency. 

On account of the trouble experienced in supplying sand to 
the rail ahead of the first driver wheels to the low-pressure or 
articulated engine, it was found necessai^ to locate an indepen- 
dent sand-box between the cylinders of the low-pressure engine, 
and whidi has overcome the difficulty due to the original sand- 
box location on top of the boiler. 

The foregoing information is self-explanatory as to the results 
that have been obtained from the tise of these locomotives, and 
iustifies the general conclusions as set forth in this report 

Northern Pacific Railway Perfomumce.^Tht Northern Pa- 
cific Railway now has in helper freight service i6 Mallet loco- 
motives of similar type to those in use for the same class of 
service on the Great Northern Railway. Two of these locomo- 
tives are now in use on the Cascade Mountain Lines, and from 
which operation it is expected to secure some valuable compara- 
tive performance data. While some weak pobts have devel- 
oped in the operation and maintenance, more especially in con- 
nection with Uie flues, the locomotives in general are rendering 
good service and haul an increase of about 300 tons in train 
up a 2.2 per cent, grade as compared with the other heaviest 
types of mountain-locomotives in similar service on that railroad. 

Chicago, Burlington & QutPtci/ Railroad Performance.-^Tht 
Chicago, Burlington & Quincy Railroad has had one of the Great 
Northern Line helper ireight Mallet locomotives in their ser- 
vice for some time past and has recently put into use two ad- 
ditional locomotives of this type. To the present date the com- 
mittee has been unable to secure any detailed information of the 
performance of these locomotives except such as pertains to the 
one Great Northern Line type, which is included in the tab- 
ulation, Rotogravure, diagram and profile sheet and comparative 
performance data compilation (not reproduced). 

American Railroad of Porto Rico Performance.— Thrtt of the 
four Mallet locomotives in use on this railroad operate between 
Mayaguez and Lajas to transport the sugar-cane traffic 

Two locomotives, each in service about sixteen hours, handle 
a total of ninety loaded cars, each of is-tons capacity, every 
working day, while the third locomotive is retained m reserve. 

From Mayaguez to Filial Amor the Mallet locomotives are 
assisted by one consolidation type to hasten the formation of the 
loaded car trains and to distribute empty cars. From Filial 
Amor to Lajas the loaded and empty movement is handled by the 
Mallet locomotive. 

The fourth Mallet locomotive is in service on another section. 

The performance is satisfactory. 

Miscellaneous Railway Performanec^-Vifiih respect to the 
three Mallet locomotives in service on the^ Central Railway of 
BraziL and the two on the Guayaquil & Quito Railway of Ecua- 
dor, the committee regrets that up to the present time it has 
been unable to secure any detailed data pertaining to their per- 
formance or maintenance. What information has been secured 
indicates that they are givinsr satisfactory results and are suit- 
able for the purpose for which they were constructed. 

8iM and Capadty of Safety Vatret for Use on LocomotiTe 
Boilen. 



Committee— F. M. Gilbert (chairman), G, W. Wildin. J. H. 
Manning. 

No imiform practice seems to have prevailed in the past in 
proportioning safety valves to the work they are to perform. 
The locomotive builders follow specifications of the railroad com- 
panies, and it seems to have been the practice of the railroad com- 
panies to base their specifications on what has been done before 
on similar locomotives. The various railroad companies have 



fallen into the practice of specifying so many 2j^, 3, 3}^ or 4-inch 
valves, which, when reduced to exact language, does not inean 
anything definite. Obviously, two 3-in. valves having a sustained 
lift of j^-in. have a greater capacity for the discharge of steam 
than eight 3-in. valves having a sustained lift of 1-32 in. each. 
The committee does not wish to convey the idea that the two 
3-in. valves having a sustained lift of j/i in. are better for the 
boiler than eight 3-in. valves having each a sustained lift of 
1-32 in. It simply wishes to point out the errors that may arise 
from the practice of specifying so many valves regardless of the 
sustained lift 

Perhaps the most important part of any investigation should 
be the determination of the proper amount of evaporation which 
the safety valves shall be called upon to relieve. We already 
have information as to the maximum evaporation of locomo* 
tives from the tests at St Louis in 1904, but the committee feels 
that the safety valves would never be called upon to relieve this 
amotmt from the fact that the combustion in the firebox is stim- 
tilated bv the exhaust, and that this exhaust is caused from the 
use of the steam in the cylinders, so that, at a time of greatest 
evaporation, the steam is being used approximately as fast as it 
is generated. Hence, it remains for the investigators to deter- 
mine what shall be deemed the proper amount of relief in safety 
valves. Then, too, the lift of valves of various sizes at the 
different pressures must necessarily be determined, as also the 
effect of this lift on the life of the valve seats and the tendency 
the lift of the valves may have to raise the water in the boiler. 

It is no less important that some data be collected on open and 
muffled valves, and in this connection, considering the tendency 
of the muffler to retard the flow of steam through the valve, 
it is of importance that we review the work of Mr. Brownlec on 
the flow of steam through an orifice, which is contained in a 
"Report on Safety Valves" in the transactions of the Institution 
of Engineers and Shipbuilders in Scotland, VoL XVIII, 1874- 
7S$ PARC 13- In this report Mr. Brownlee has compiled some 
data on the rates of discharge under a constant internal pres- 
sure, into various external pressures, upon which D. K Gark, 
in his work on the steam engine, bases the following statements : 
•The flow of steam of a greater pressure into a receiver of a 
less pressure increases as the difference of pressure is increased, 
until the external pressure becomes only 58 per cent, of the ab« 
solute pressure in the boiler. The flow of steam is neither in- 
creased nor diminished by the fall of the external pressure be- 
low 58 per cent, or about four-sevenths of the inside pressure, 
even to the extent of a perfect vacuum. In flowing through a 
nozzle of the best form, the steam expands to the external pres- 
sure, and to the volume due to this pressure, so long as it is not 
less than 58 per cent, of the internal pressure. For an external 
pressure of 58 per cent, and for lower percentages, the ratio of 
expansion is i to 1.624." 

From the foregoing, one is led to believe that the muffler pro- 
duces no appreciable retarding effect on the safety valve. The 
conmiittee feels that this should be verified in present practice. 

As stated, it is essentia] that the amotmt of evaporation that 
the safety valves should relieve be determined This can best 
be determined by applying two safety valves of known diameters 
and lift, which, according to the empirical formula, are known 
to be a little small. A third valve, of a larger diameter and set 
to pop at a somewhat higher pressure than the smaller valves, 
should be applied as a means of protection. If at any time dur- 
ing the test the two small valves go into action and the boiler 
pressure rises above the popping point it would be reasonable 
to assume that the valves were of insufficient capacity. Another 
trial with valves of a larger diameter would no doubt prove of 
sufficient capacity. By changes in this manner it would be pos- 
sible to apply two valves of sufficient capacity, and the diameter, 
lift, and form of valve being known, it would be a simple matter 
to obtain the amount of evaporation that the valves were called 
upon to relieve on the particular type of locomotive in question. 
It is important in this connection that the observation of pres- 
sures be very accun^te, and the committee would suggest that a 
pressure-recording gauge be attached to the boiler to serve as 
"a check on the observer. Perhaps the most reliable method of 
determining the lift of the valves would be to attach a rod to 
the top of the valve stem. This rod cotdd be connected to a lift- 
recording gauge and also to a lift-recording mechanism, operated 
by a small motor, which, while recording the lift on the card, 
would also record the time element This mechanism would 
give an accurate check on the gauge observations. It is under- 
stood, of course, that the lift measurements be made in the shop. 

During the past few months the committee has been collect- 
ing data from the various railroad companies in order to arrive 
at some definite conclusions regarding existing practices. A let- 
ter of inquiry was also addressed to the various valve manufac- 
turers and to the locomotive builders. The replies from some 
twenty railroads show that the safety valves now in use are of 
sufficient capacity, and on these reports the committee has based 
the calculations that are to follow. The records from twelve 
important roads show that the lift of the valves varies from 1-32 
inch to I- 10 inch. 

Taking the mean effective area of opening in square inches 
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The committee, however, is impressed, with the possible sav- 
ing in regular service of balanced compound locomotives, and 
this would undoubtedly be realized with other types of com- 
pounds, but as the results in actual service are those which must 
finally be depended upon for ultimate economy, the committee 
would recommend to the members of the association a careful 
record of performance, in order to determine how far the econ- 
omy in fuel and water can be realized, when all factors are con- 
sidered. 

The analysis already given and prepared for the purpose of de- 
termining the question of costs of maintenance, as well as the 
comparative cost of fuel, apparently covers the points involved 
sufficiently, but as already stated, the committee could not secure 
this data covering a sufficient number of compound and simple 
locomotives to draw definite conclusions. 

Some action of the association, which will secure the coopera- 
tion of railroads in preparing information on this basis for the 
next convention, might produce valuable comparisons. It is nec- 
essary to have these records of performance covering the period 
from the time the locomotive was built and placed in service up 
to and including the mo^t recent data concerning its perfor- 
mance. 

This would invdve probably considerable work in going over 
old records, but if some satisfactory conclusions could be reached 
in regard to this matter on the basis of ultimate economy, a de- 
cided step forward would be gained in railroad operation. 



PERSONALS. 



R. El. Fulmer has been appointed master mechanic of the Tre- 
mont & Gulf Ry., with office at Eros, La. 



A C. Miller has been appointed master mechanic of the Texas 
Midland Ry., with headquarters at Terrell, Tex. 



kL B. Smith has been appomted foreman of motive power and 
equipment of the Cincinnati, Lebanon & Northern Ry., at Pen- 
dleton, Ohio, succeeding John Stutter, resigned. 



F. C. Pickard has been appointed master mechanic of the Mis- 
sissippi Central and of the Natchez & Eastern Rys., whh office 
at Hattiesburg, Miss., succeeding W. J. Haynen. 



The resignation of A. Bardsley as master mechanic of the 
Gulf and Ship Island R. R at Gulfport, Miss., which was men- 
tioned in the July issue, was caused by ill-health. 



J. J. Waters has been appointed superintendent of machinery 
of the Mexican Central R R., with headquarters at Aguascali- 
entes, Aguas, Mex., succeeding Ben. Johnson, resigned 



H. F. Grewe has been appointed general foreman of the me- 
chanical department of the Wabash Pittsburgh Terminal in 
charge of locomotive work, with headquarters at Rook, Pa. 



G. H. Davis, master mechanic of the Qarendon & Pittsford 
R R, has been appointed general foreman of the car depart- 
ment of the Wabash Pittsburgh Terminal, with headquarters at 
Rook, Pa. 



J. H. Gimpel, master mechanic of the Vera Cruz & Pacific Ry. 
at Tierra Blanca, V. C, Mex., has been appointed master car 
builder, with office at Tierra Blanca. R Fitzsimmons succeeds 
Mr. Gimpel. 



W. T. Fitzgerald, master mechanic of the Wisconsin & Michi- 
gan Ry., has resigned to accept service elsewhere, and his duties 
arc assumed by S. N. Harrison, superintendent, the office of 
master mechanic being abolished. 



A. J. Isaacs, foreman of locomotive repairs of the Chicago & 
Alton R R at Kansas City, Mo., has been appointed master me- 
chanic of the Chihuahua division of the Mexican Central Ry., 
with headquarters at Chihuahua, Chih., succeeding S. E Kil- 
doyle, resigned. 



Charles E Fuller, assistant superintendent of motive power 
of the Union Pacific R R, has been appointed superintendent 



of motive power and machinery, with headquarters at Omaha, 
Neb., effective July 20. Mr. Fuller succeeds Mr. W. R Mc- 
Keen, Jr., resigned. 



W. R McKeen, Jr., superintendent of motive power and machin- 
ery of the Union Pacific Ry., has resigned and will devote his 
entire time to the McKeen Motor Car Co., which is being organ- 
ized by R H. Harriman, Mr. McKeen and others to build gaso- 
line motor cars for railway uses. 



.George Hackney, superintendent of machinery of the Atchison, 
Topeka & Santa Fe Ry. from 1877 to 1891, died at Topeka, Kan., 
on June 19, aged 82 years. Mr. Hackney was one of the pioneer 
railroad men of the West. He was born in England and came 
to America in 1853 ^^^ was at one time shop foreman for the 
Menominee Locomotive Works at Milwaukee, Wis,, and also 
shop foreman of the Chicago, Milwaukee & St. Paul Ry. He 
was later master mechanic on the Chicago & North-Western and 
the Chicago, Milwaukee & St. Paul Railways. 

George H. Daniels, formerly and for sixteen years general 
passenger agent of the New York Central, died at Lake Placid, 
N. Y., on July i. Mr. Daniels was bom in 1842 at Hampshire, 
Kane County, 111. In 1857 he worked as rodman on an engineer 
corps of the North Missouri, now part of the Wabash, but his 
railroad career practically began in 1872, when he was appointed 
general freight and passenger agent of the Chicago & Pacific, 
now part of the Chicago, Milwaukee and St Paul Ry. In 1880 
he was made general ticket agent of the Wabash, St. Louis & 
Pacific, now the Wabash R R Two years later he became com- 
missioner of the Iowa Trunk Line Association and also com- 
missioner of the Colorado Railroad Association. In 1884 he was> 
also made conmiissioner of the Utah Traffic Association, and 
two years later became commissioner of the Central Passenger 
Committee. The next year he was appointed assistant commis- 
sioner of the Central Traffic Association and chairman of the 
Eastbound Passenger Committee. In 1887 he was elected vice- 
chairman of the Central Traffic Association and chairman of 
the Eastboimd Passenger Committee. In 1889 he was appointed 
general passenger agent of the New York Central & Hudson 
River R R, and as the creator of the very efficient advertising 
department of that company became known throughQUt the 
world. He was relieved of the heavy responsibilities of the pas- 
senger department in 1905, and resigned in May, 1907. 



Errata. — In the tabular comparison of recent locomotives, 
page 230 of the June, 1908, issue, will be found two typograph- 
ical errors as follows: Under the head of Pacific type locomo- 
tives, the ratio, *T. E. x diameter drivers -r- total H. S." for 
the Erie locomotives should be 699 instead ojf 669, as shown. 
Also the ratio of "Total heating surface -j- cyl. volume" for the 
Baldwin balanced compound of the A. T. & S. F. Ry., shown 
in the eleventh column, should be 310. instead of 3.1a 



Forests Fast Disappearing. — The forests of this country, the 
product of centuries of growth, are fast disappearing. The best 
estimates reckon our standing merchantable timber at less than 
2,000,000,000,000 feet. Our annual cut is about 40,000,000,000 
feet. The lumber cut rose from 18,000,000,000 feet in 1880 to 
34,000,000,000 feet in 1905 ; that is, it nearly doubled in 25 years. 
We are now using annually 500 feet board measure of timber per 
capita, as against an average of 60 feet for all Europe. The 
New England supply is gone. The Northwest furnishes small 
growths that would have been rejected by the lumberman thirty 
years ago. The South has reached its maximum production and 
begins to decline. On the Pacific coast only is there now any 
considerable body of merchantable standing timber. We are con- 
suming yearly three or four times as much timber as forest 
growth restores. Our supply of some varieties will be prac- 
tically exhausted in ten or twelve years; in the case of others, 
without reforesting, the present century will see the end. When 
win we take up in a practical and intelligent way the restoration 
of our forests? — James J. Hill at the Governors' Conference. 



MASTER CAR BUILDERS' ASSOCIATION. 



Abstract of Committee Reports.— (Continued from Page 271.) 



Ventilating and Heating of Coaches and Sleeping Can. 

Committee— S. G. Thomson, chairman; B. P. Flory, T. H. 
Goodnow. 

The work as assigned to the committee on the ventilating and 
heating of coaches and sleeping cars was : "To investigate meth- 
ods for the regulation of the temperature and the supply of 
fresh air to passenger cars, with special attention to sleeping 
cars, and to recommend plans which provide for the regulation 
of the heat and the air supply by the occupant of each berth." 

The principles involved m this subject are so broad» the varia- 
tions of the conditions so great, and the state of the art so un- 
developed, that the committee considered it best to limit its in- 
vestigation and suggestions to general lines, and not to include 
any more detail than was necessary to illustrate some of the im- 
portant principles, and to describe a few of the best methods in 
use. 

Special effort was made to obtain information from the Pull- 
man Company concerning its ventilating experience and plans' 
for betterments, as well as to have one of its representatives 
present at a committee meeting; but the Pullman Company did 
not l»ve anything to present. For this reason the conclusions 
and recommendations as given in this report, concerning the 
Pttlhnan equipment, are not based on any definite information or 
data that have actually been obtained, but rather are formulated 
from the views of the various railroad officers as expressed in 
their communications and from the personal views of the com- 
mittee. 

The information which the committee was able to obtain failed 
to reveal any variety of thoroughly successful ventilating sys- 
tems which have been extensively tried out, or new devices which 
are being developed ; and the work as outlined seemed to resolve 
itself into a question of collecting information concerning the 
few older systems and devices that have been in use, and of de- 
velopbg^ argmnents and ideas concerning new methods, such as 
any one might wish to propose. 

About forty years or more ago, Professor W. Ripley Nichols, 
of the Massachusetts Institute of Technology, made some in- 
vestigations of a system in use at that time known as the Win- 
chcll Ventilating System, This system was arranged so that air 
was adnulled to the car at the end under the front hood, then 
allowed to distribute as it would through the car, and to pass out 
under the rear hood, without any attempt being made to warm 
it as it entered. Professor Nichols determined that 7,000 to 
10,000 cubic feet of air ijer hour was furnished under favorable 
conditions. Later experiments with this S)rstem at Altoona in- 
dicated that 15,000 to 25,000 cubic feet of air per hour was fur- 
nished, uependiing on conditions. It was also found that the 
movement of air in the car was hardly perceptible when the car 
was standing still, there bein^ even less air movement with the 
large openings than is found m many of our more tightly closed 
modem coaches. 

The next type of ventilating system was that found in the 
early type passenger coaches, known as the Spear Stove System. 
It consisted of hoods or intakes at diagonal corners of the car, 
which intakes were connected with the coal stove. The move- 
ment of the car forced the air down around the stove and into 
a box running the length of the car along each side above the 
floor. From this boxing or duct the warmed air was admitted 
into the car through various openings in the side of the duct. 
It then ascended through the body of the car and passed out 
through the deck sash. This system was a great improvement 
over any that had thus far been tried, but it was still subject 
to the following defects: When the car was not moving, the 
current of warm air was reversed and passed from the car out 
through the intake. Another trouble was, that the proportion 
of exits and intakes was not such as to give a balance of pres^ 
mre between the inside and the outside of the car, and the exits 
were 80 much in excess of the intakes that cold air in the winter 
time would be drawn in around the windows and through every 
crevice. The trailing decK sash gave rise to various cross-cur- 
rents, since it was often found that air would enter the cai* 
through the deck sash instead of going out, as it should. These 
cross-currents, in the upper deck interfered with the proper 
burning of the lamps, and did not change the air to any extent 
as low down in the body of the car as the breathing line. The 
deck sash also admitted cold draughts, cinders and smoke over- 
head, to snch an extent as to be very annoying. The construc- 
tJon of the deck sash had not been brought up to the higl\er 
ttate of development in which we find it in use to-day on some 
of the most improved equipment 



The Spear Stove System was modified later by removmg tht 
stoves and by substituting for them steam radiator pipes extend- 
ing the length of the car in the air duct, and by adding venti- 
lators on the upper deck of the car roof. This was an improve- 
ment, in that it eliminated the stove and gave an exit for air, 
other than the deck sash. With some slight modUications, such 
as the adding of extra radiators at the ends of the car, just in- 
side the doors, this was the type of ventilating system that im- 
mediately preceded the modem indirect systems now in use. 

The deck sash system, which is now very generally used, was 
evolved from various former arrangements of deck sash, and 
its construction has been improved so as to eliminate many of 
the objectionable features of the former arrangements. The 
use of wire netting outside of the sash has largely eliminated 
dirt and cinder entering. This deck sash method of ventilation 
necessarily separates the heating and ventilating systems, and 
does not warm the air before it comes into the car. No special 
air intakes are provided, except the deck sash, and the change 
of air in the car is limited to the amount that will pass in and 
out through these openings. When the deck sash is thrown open 
in the winter time, it very quickly relieves an overheated car, 
as some of the cold entering air drops into the body of the cai 
to take the place of the heated and vitiated air. This momentary 
dropping of cold air is effective in relieving a stuffy and over- 
lieated car, but continuous draughts created in this way arc very 
objectionable to passengers in cold weather. In the summer 
time, this dropping of the cool currents is not so pronoimced, 
and the movement of air is not sufficient for good ventilation. 
This system has been used in the Pulhnan cars for a long time, 
but it is now being modified by the application of a late type of 
the Garland ventilator to the deck sash. This ventilator has 
eliminated the objectionable down-draughts by creating a strong 
exhaust, and thus directing all the currents upward and out- 
ward through the roof. 

The present standard ventilating arrangement of the Penn- 
sylvania R. R. was started in its development more than ten 
years ago, and is the result of a number of years of study and 
experimental work. A large number of tests were made, result- 
ing in modifications and changes, each change being followed by 
runs on the road, and by analyses of air taken from the cars 
under various conditions. The arrangement, as thus developed, 
has been gradually applied to cars, until it is now in service on 
more than one thousand coaches. The system admits the air 
through hoods located on diagonal comers of the car. The air 
passes down a vertical boxing to a horizontal duct under the 
floor, which duct runs the length of the car between the side 
and the adjacent intermediate sills. Then the air ascends through 
slots in the floor to a longitudinal boxing or duct containing 
steam pipes, extending along the sides of the car, above the floor 
and immediately over the air duct, thence through galvanized 
iron tubular pipes under each seat to the aisle, where it ascends 
and passes out through globe ventilators located over the lamps 
along the center line of the upper deck. 

The system is designed to furnish one thousand cubic feet of 
fresh air per hour per person, while working normally on a mov- 
ing train. This figure was based on there being 60 passengers to 
the car, which would require 60,000 cubic feet of air per car per 
hour, a complete change of air in the car fifteen times per hour, 
or once every four minutes. That this amount of air is fur- 
nished by the ventilating arrangement, has been proven by nu- 
merous tests which were made during its development. Samples 
of air were taken under various conditions from cars filled with 
workmen, while the train was running at speed with all the ven- 
tilators open; also, while the train was running with all the 
ventilators closed, as well as while it was standing still with all 
the ventilators open. The analyses were made by a test for 
carbonic acid in the air, and the calculations were made by deter- 
mining the amount of fresh air that it would take to dilute the 
estimated amount of carbonic acid exhaled by the number of 
men in the car, so that the air in the car would equal in car- 
bonic acid the amount that was actually found to exist in the 
samples taken. A representative test made in the winter time 
under normal conditions, showed by this method of calculation 
that 62400 cubic feet of air per car pet hour was fumished, 
while the train was running about 30 miles per hour with all fhe 
ventilators open ; 27,000 to 37,000 cubic feet of air was furnished 
while running with all the ventilators closed, and about 23,000 
cubic feet while the train was standing with the ventilators open. 

The operation of the system is not entirely dependent on the 
movement of the car; since, when the car is standing still, the 
normal circulation of air is maintained by the rising heated cur- 
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by the PuUmaii Company, in that an air intake as well as an 
exhaust, is provided by a combination ventilator. This venti* 
lator has been in operation above five years on the above rail- 
road, where it has been developed in connection with the Auto- 
matic Ventilator Company. This latter company has patents 
controlling the use of this device. 

This ventihtor is arranged to be substituted for the regular 
deck sash ; or, in cases where it is desired to have an opalescent 
or other decorative inside sash as a part of the interior finishing 
of the car, the ventilator can be arranged outside of the sash, 
and so constructed that the opening of the deck sash will open 
the ventilator. The device also can be arranged to extend 
through the car roof, and may be adapted to a car with any 
design of upper deck. The general arrangement of it is always 
the same, and consists of two openings or ducts extending into 
the car, each about 4 by 6 inches in size, with a deflector located 
between them and extending outwardly at right angles to the 
panel through which the ducts pass. The proper shutters, screens 
and other details are provided for controlling the device, and 
for the exclusion of dirt, cinders and rain. The end of the de- 
flector is bent 50 as to scoop the air into the forward duct and 
to exhaust it from the rear duct. Some of the tests show that 
about 100 cubic feet of air per minute enters the intake side of 
one ventilator and 116 cubic feet is drawn out of the exhaust 
side, while running at speed. Tests are now being made to de- 
termine the extent that the air is changed in the lower part of 
the car. A considerable difference in temperature between the 
outgoing and the incoming air, as has been shown by the numer- 
ous tests already made, would seem to indicate that an effective 
circulation is maintained down through the body of the car. A 
panel ventilator of this kind has been constructed to take the 
place of a screen in the lower berth of a sleeping car, the thought 
being that the occupant could manipulate it to admit air to the 
berth, or to exhaust it from the berth, as he mi^ht desire. 

ihc report has thus far included a descnption of three dis- 
tinct systems or principles of car ventilation. The first one is a 
balanced intake and exhatist system in which the air is warmed 
before it enters, and must pass through the body of the car be- 
fore it is exhausted. The second is either a combination admis- 
sion and exhaust deck-sash arrangement, or, in its later devel- 
opments, is strictly an exhaust system without any special in- 
takes, in which case the air enters wherever it can and is drawn 
to the upj^r deck from all parts of the car. The third system 
is a combination admission and exhaust arrangement located in 
the upper dedc, with a special ventilator arrangra to force and to 
regulate the air circulation. The first system involves the in- 
direct method of heating, while in the other two arrangements 
the air is heated by radiators after it is in the car. All other 
arranjgement in use are modifications or combinations of these 
principles, except the forced-draught or fan system. 

The principal argument in favor of the direct method of heat- 
ing is that fresh, cold air directly from the outside is more in- 
vigorating than it is after the life is taken out pf it by passing 
it over heating pipes. Another argument is that passengers de- 
sire to see the deck sash open, and that this in itself makes them 
think they are getting good ventilation. While there may be 
some weight to the latter argument, they both seem to be mis- 
leading in not making a distinction between the heating and the 
ventilating of a car. Heating does not mean ventilation, nor 
does ventilation mean heating; since a stifling hot car may be 
well ventilated, and since a car kept at exactly the proper tem- 
perature may not have any ventilation at alL Most of the com- 
plaints made by the traveling public are the results of an im- 
proper heating of the cars rather than an insufficient change of 
air in them; not that the ventilation is less at fault than the 
heating of the car, but because differences m temperature are 
much more easily and quickly felt than is a lack of ventilation. 
A passenger can stand a little cold air for a few minutes, as 
when relieving an overheated car: but when a considerable 
amount of air is reqtiired continuously for any length of time in 
order to provide the necessary change of air for good ventila- 
tion, the committee believes that it must be warmed before it is 
introduced into the car by some kind of an indirect heating 
system. 

It is the opinion of the committee that, for a given amotmt of 
air movement through a car, this air can be heated more satis- 
factorily and with less steam by the indirect method, than it can 
by the direct method, on account of a belter circulation being 
maintained around the steam pipes by the indirect system; there- 
fore, it would recommend tliat the indirect method of heating 
be used for all new equipment, and for such present equipment 
as if 15 practicable to change from the direct to the indirect sys- 
tem. For such coach equipment as it is not expedient to change 
to the indirect system of ventilation, the committee suggests that 
extended experiments be made with combination admission and 
exliaust ventilators located in the upper deck. 

Many authorities on ventilation claim that the down-draught 
system is the only one that should be used for buildings, while 
others state that the warm air should be admitted near the floor 
through as many openhags as possible, and taken out at the ceil- 
ing. An argument in favor of the down-draught system is : that 



carbonic acid (CO2), being heavier than air, falls as it is ex- 
haled; also that the breath is exhaled in a downward direction, 
which assists the falling tendency, and therefore the carbonic 
acid should be taken out at or near the floor. Another argii- 
ment is, that the only way to prevent perceptible air currents, is 
to introduce warm air overhead and allow it to spread uniform- 
ly under the ceiling and then to diffuse equally all through the 
room, rather than to introduce it at the floor and allow it to 
rise to the breathing line in currents which carry with them dust 
and microbes from the floor. It is hardly probable that the car- 
bonic acid as exhaled is sufliciently heavy to cause it to faU, since 
it is usually at xo to 15 degrees higher temperature than the sur- 
rounding air, nor would the addition of about 4 parts of carbonic 
acid to 10,000 parts of air be likely to counteract the rising ten- 
dency of the comparatively large body of air with which it was 
mixed. However, while this is entirely theoretical, it is the pos- 
sibilities of actual application that govern, and on this account 
it is doubtful if the down-draught system could be applied satis- 
factorily to any type of passenger car. The committee does not 
recommend the down-draught system of ventilation for any kind 
of passenger equipment. 

It is generally conceded that a forced-draught system is not 
necessary for the usual equipment in regular service. With 
reference to special service equipment, such as dining cars, pri- 
vate cars, and certain sleeping cars, the committee believes that 
a proper forced draught or blower system is, in some cases,, nec- 
essary and very desirable, as an addition to the regular meth- 
ods of ventilating these cars. A sleeping car that stands at a 
terminal in the siunmer time from 9 p. m. until after midnight 
to receive passengers, should certainly have some auxiliary 
means for forcing ventilation, which cotdd be used until the car 
leaves on its trip. It should be possible to keep a few cars in 
this kind of service, and to equip them with a blower or an 
exhaust fan system that could be used in connection with the 
ducts of the regular indirect heating and ventilating system of 
the car. These ducts should lead to each lower berth, and the 
system might be arranged, either to blow fresh air into the berth 
or to exhaust the vitiated air from it. The committee does not 
believe that the fan or blower system would be warranted for 
all re^lar equipment, since it would be too expensive to install, 
and smce it could not be maintained in good condition by the 
ordinary attention that it would receive from the porters and 
train crews. 

Some claims are made that the dropping window would allow 
cool, fresh air to be admitted to the car over the heads of the 
passengers without striking them directly, and that such an ar- 
rangement would have somewhat the same good effect as the 
dropping of a window in a house to allow vitiated or overheated 
air to pass out. The committee does not believe that this ar- 
rangement would be satisfactory for a car window, as, at best, 
it would be useful only in mild weather, and would be more 
objectionable than the open deck sash in cold weather. The in- 
coming cold draught might not strike the person sitting next to 
the window, but, as it would descend in the car, it would be very 
objectionable to the passengers sitting farther back. A constant 
opening at the upper part of the window would be too low to 
give much relief to an overheated car, and it would create un- 
desirable draughts and cross-currents around the heads of the 
passengers in cold weather. In warm weather the passengers 
wish to have the window entirely open and the sash out 
of the line of vision ; so that, in this respect, it does not make 
any difference whether the sash is raised or lowered. 

Some claims are made that the present screen arrangement in 
the lower berth is good enough, since in any event the porter 
would usually be asked to make the necessary adjustments be- 
fore the passenger would retire. This may be true, but the 
screen arrangement does not allow the occupant to close the 
window during the night if the berth becomes too cold, or to 
have a screen inserted if the berth becomes too warm. An eas- 
ily operated window would place the ventilation of each berth 
in the control of the occupant. 

Various arrangements for window ventilation might be. ap- 
plied. A rolling screen might be attached to the window so 
that it would close and open with the window. Another ar- 
rangement would be to place the regular screen under one sash, 
and to have the other sash balanced and the fixtures so arranged 
that it could be opened or closed to whatever extent the occu- 
pant of the berth might desire. Another means of ventilation, 
and one which would not require the use of a balanced sash, 
would be to use, instead of the usual screen, a ventilating panel 
of the "Automatic Ventilator" type, having screened openings 
which could be used to admit or to exhaust air, and which could 
be opened or closed at the discretion of the occupant of the 
berth. A proper manipulation of such a device should give bet- 
ter results than do the plain screen openings as now used. Very 
fine screens would necessarily have to be used on the intake side 
of such a ventilating panel, on account of the extra movement 
of air into the berth, which would tend to bring in with it an ad- 
ditional amount of cinders and dust. Still another method for 
ventilating the lower berth would be to extend a short duct 
through the walls of the car from each lower berth to a venti- 
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"A/' and ^is space is connected by means of a small copper pipe 
to a recording gauge of the Bourdon tube type. The atuchment 
to the coupler and car is shown on Sheet i8 (not reproduced). 
The desired side clearance can be adjusted by placing blocks in- 
side the yoke connecting the registering device to the coupler. 
As the space containing the liquid is very small the travel of the 
piston and consequent lateral play of the coupler beyond the de- 
sired clearance will be practically negligible. The calibrations 
will be made from an initial pressure to avoid any errors due to 
lost motion. The question of purchase of this dynamometer at 
the expense of the Association has been referred to the execu- 
tive committee, and if approved, the committee hopes to furnish 
some definite data on this subject next year. 

ATTACHMENT OF YOKE TO BUTT. 

There is some dissatisfaction with the present method of at- 
taching coupler yokes to the butts, but to date no other method 
has been presented which, in the judgment of the committee, 
would be an improvement It has been suggested that additional 
lugs be cast on the coupler shank to form a pocket for the yoke 
gibs between these lugs and the coupler butt. The object of the 
extra lugs is to force the yoke gibs to fit against the coupler 
butt and thereby avoid placing the rivets in shear. Your com- 
mittee assumes that it is expected to deal with couplers with- 
out machining and to use yokes as they are forged, which neces- 
sarily means some allowance from the drawing sizes. The pocket 
formed on the coupler shank, unless machined, will not be accu- 
rate, which also holds true in the case of the gibs on the coupler 
yoke. Even with good machining it is difficult to obtain fits of 
one yoke gib in the pocket, and this difficulty is increased as the 
two gibs of the yoke must be fitted at the same time. If any 
motion is allowed, to that extent the rivets are subject to shear, 
and practical application with any workmanship that is likely 
to be secured within reasonable cost will result in a certain 
amount of clearance between the yoke and lugs, however placed, 
and the stress will be placed upon the rivets until such time as 
they are worn or sheared enough to allow all parts to come into 
bearing. 

Another suggestion is the use of four short rivets instead of 
two long rivets, the idea bein^ that the short rivets can be better 
heated so as to completely hll the hole when driven. Experi- 
ments have been made along this line, but no decided advantage 
to offset the additional cost was found. The present standard 
providing for iH-inch bearing top and bottom for the rivets is 
a decided improvement over the old design of butts, and the 
main difficulty at the present time is the relatively poor fit of 
the yoke to butt and the membering of the rivet holes. If more 
care ts exercised in this fitting it will greatly increase the effi- 
ciency of the attachment. To further this end the committee 
is designing gauges for the relative location of the rivet holes 
to the gib bearing surface on the butt and the similar spacing 
on the yoke. It is believed, however, that the rivet holes in the 
butts should be drilled or broached to insure better fitting of 
rivets, and the committee, therefore, makes this recommendation. 



Standard Haxidng of Freight Equipment Can. 



Committee — R. L. Kleine, chairman; T. H. Russum^ W. O. 
Thompson, C B. Young, J. F. Dunn. 

At the last convention the committee on standards and recom- 
mended practice presented a communication from Mr. W. F. 
Allen, Secretary of American Railway Association, relative to 
recommendations from Mr. Arthur Hale, chairman of the Amer- 
ican Railway Clearing House, in regard to marking cars with 
standard initials and the suggestion that the initials and num- 
bers should be painted in some uniform place on each car, and 
not loo high. It was also stated that Mr. Hale had taken up the 
subject of standard initials for marking freight cars with the 
Association of Transportation and Car Accounting Officers. 

The object of this suggestion is to facilitate car checking, par- 
ticularly at night, the intention being to recommend a uniform 
location and height for the initials and numbers of cars, and 
with this understanding the suggestion was approved by the 
committee on standards, which offered the following additional 
paragraphs to the section on stenciling cars: 

"The initials and numbers of all cars having a superstructure, 
which will permit, shall be placed about midway between the- 
door and comer post on the left-hand side of the car, and be 
arranged at a height of 4 feet 9 inches from the rail to the un- 
derside of the bottom row. 

'*It is further recommended that the name of the railroad 
should also be placed on this end of the car over the initials and 
number, and that the space at the right-hand end of the side of 
tne car be reserved for the marking showing capacity, dimen- 
sions, weight, etc" 

In view ot the various standards of marking in use by the 
railroads, many of which possess points of merit, and the fact 
that the construction of the cars regulates to some extent {he 
location of the marking, the committee is of the opinion that the 
location of the marking should not be confined within narrow 
Uxnits, hut a recommended practice governing it should allow 



sufficient latitude to meet conditions and at the same time con- 
fine the location so that it will facilitate the work of car check- 
ers^ ^conductors, scale men, inspectors, alld others, whose duty 
it IS* to take information from markings on cars. 

Althotigh the work assigned to the committee was to consider 
the location of the initials and numbers of cars, it was found that 
the locations of other markings were so closely allied to those 
of the initials and number that they have also been included, 
subject to approval. 

With this end in view, the committee submits the following 
recommendations for consideration: 

MARKING ON FREIGHT EQUIPMENT CARS. 

1. Freight equipment cars fhat have a superstructure which 
will permit should be stenciled with markings on sides of car, in 
the following order: 

Lettering (Initials or Name of Road), 

Number, 

Capacity, 

Light Weight. 
This marking is to be located as nearly over the truck as the 
lettering will permit, preferably to the left of center line of side 
of car. On box and other house cars where doors slide to the 
left, the above marking may be placed to the right of center line 
of side of car. On any other cars where the construction makes 
it necessary, this marking may be placed either to the right of 
center line of side of car, or in the center of side of car. The 
distance from the center line of coupler to the bottom of car 
number to be normally 2 feet 4^-^ inches, with a minimum dimen- 
sion of I foot ioj4 inches, and a maximum of 2 feet loj/^ inches. 
The spacing of the remaining marking to be as shown on dia- 
gram. (Not reproduced.) 

This location will place all the information necessary for the 
ordinary handling of cars in yards, freight sheds and over scales, 
in such a position that it can be easily read, both day and night, 
from the ground, platform, or scale, by. conductors, scale men, 
car checkers, inspectors, agents and any other men whose duty 
it is to take information from markings on cars. 

By placing the light weight below the capacity, it will facili- 
tate restenciling this information when necessary at times of re- 
weighing. Space should be left between the light weight mark- 
ing and the bottom of car side to allow for restenciling at time 
of reweighing, as it is impracticable to stencil over the old marks 
without giving time for body color paint to dry. 

In order that the markings may be most effective, the com- 
mittee suggests the use of 9-inch letters for the name or initials, 
7-inch fibres for the number, 3-inch letters and numbers for 
the capacity and 4-inch letters and numbers for the light weight 
as preferable sizes for this lettering and numbering, although the 
alternate sizes now given in recommended practice may be used 
if desired. 

2. The ends to show the initials or name of road, car number 
and light weight, in the upper half of end of car. On box or 
other house cars having end doors, this lettering should be so 
located that it will not be obscured when doors are open. 

The upper half of end is preferable, as the lower half is more 
frequently covered by dirt and grease thrown upward by the 
wheels of the preceding car, which would obscure the marking 
if placed on this half of car end, and in case it is necessary for a 
conductor to take any numbers while train is in motion, they 
can be much more readily seen from the top of car. 

The initials, number and light weight on end of car are ot 
paramount importance to scale men, as it enables them to com- 
pare the initials and number with the manifest and enter the 
light weight before the car reaches the scale platform, besides 
assisting the weigher to set the scales. 

3. Flat and low sided gondola cars should show the lettering 
(initials or name of road), number, capacity and light weight on 
the side of car in the best available location offered by the con- 
struction of the car. Suggestions as to the arrangement of this 
lettering are shown in the diagrams. (Not reproduced.) When 
possible, the sizes of lettering and figures should cofrespond with 
those used on other freight equipment cars. The end marking 
on flat cars may be omitted. 

It is self-evident that no specific recommendations in regard to 
location of lettering on flat and low-sided gondola cars can be 
made, due to the limited available* space upon which to place the 
lettering, in addition to the variation in construction, and it was 
thought desirable to only specify that the necessary markings 
should be placed upon the cars leaving the location optional, so 
that it can be best suited to the construction. 

4. Side and end doors should be stenciled with the initials or 
name of road either on the outside or inside of door. If placed 
on the inside the stenciling should be so located that it will not 
be defaced by the sliding of the door. 

This stenciling is considered essential to enable railroads to 
determine the ownership of doors which are lost off. 

If the above recommendations meet with approval the pres- 
ent recommended practice relating to the marking of fast 
freight line cars" should be dropped, as the proposed arrange- 
ment covers all cars. 

The committee on standard and recommended practice re- 
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There should be at least four bottom guides, located so that 
not less than two guides will engage the door in any position. 
Each guide should be secured to the sill of the car by at least 
two >4-iiich bolts. The bolts for the guide at rear corner of 
door in closed position should have the nuts riveted over or 
bolts locked in other suitable manner. 

The door hasp staple should be secured with two H-inch car- 
riage bolts, with the nuts inside and a washer under the nuts. 
The frame should be counterbored for the thickness of the nuts. 
The door hasp fastener should be secured with not less than two 
fi-inch bolts, with the nuts inside, and it is recommended that 
the fastener have a flange that will lip over the back of the 
wooden door stop. The door hasp fastener is a specialty which 
is ubually purchased from manufacturers, therefore no draw- 
ing has been made. 

The use of door hangers of patented designs has become al- 
most universal, tlierefore it does not seem desirable to attempt 
to show a design for them. Lach door hanger should be secured 
with not less than three bolts at least H-inch diameter with nuts 
outside. 

The track for the door hangers should be of some standard 
structural steel shape at least 3-16 inch thick, which is readily 
procurable on the market. The track should serve the double 
purpose of a runway for the hangers and a weather proof and 
spark proof door hood. The track should also be arranged so 
that the door cannot drop off if the hangers are broken. 

End doors are not generally used on box cars, therefore the 
end door and fixtures for them have been omitted. 



Pxotectiye Coatings for Steel Can. 



Committee — G. E. Carson, chairman; T. Rumney, S. A. Crom- 
well 

The committee at this time has some few cars tmder test, as 
follows : 

One car covered with a coating of crude petroleum oil; 

One car painted with .special black paint and covered with a 
coating of good hsh oil; 

One car painted with special black paint and covered with a 
coating of locomotive cylmder oil; 

One car painted with common paint and covered with equal 
parts of raw linseed oil and pure glycerin; 

Une car painted wth conunon paint and covered with Qeanola ; 

One car painted with common paint and covered with wcll- 
rubbed-in commercial tallow. 

All of the above cars were sprayed on the inside with crude 
petroleum oil. 

Following are the recommendations as far as the committee 
has gone : 

Suitable buildings should be provided for the painting of cars, 
50 that the painting of the equipment would not necessarily be 
confined to certain seasons of the year. 

In the preparation of the assembled parts of new cars, they 
should not be exposed to the weather or permitted to rust be- 
fore their assemblage. In all cases where metal is placed against 
metal, either riveted or bolted, it should be free from flash or 
rust and covered with one or two coats of red lead, and the mix- 
ture be heavy enough to exclude moisture. But this precaution 
will avail little imless extra care is taken that all the steel parts 
fit evenly. 

After cars are ready for the first coating, it is necessary that all 
flash and rust be removed. This should be done under rigid in- 
spection. Unless the flash is removed it will invariably begin 
to fall off inside of a year and continue as long as any remains, 
regardless of the number of coats of paint applied. It is recom- 
mended that all flash and rust be removed by sand blast, where 
possible. Dry cleaning (which is not as satisfactory) is also 
recommended by using steel scratch brushes, sandstone, or any 
tools which will answer the purpose, being particular to remove 
all the dust with suitable brushes or dusters. After following 
either of these cleanings, the application of three coats of paint 
at twenty-four-hour intervals is suggested. 

In the preparation of cars for repainting, cleaning by sand 
blast is recommended, but if this cannot be done, then use the 
dry-cleaning process, as previously mentioned. After the dry 
cleaning, two coats of standard paint should be applied at twenty- 
four-hour intervals. 

After taking all these precautions to protect the outside of the 
car, under ordinary conditions it is necessary to repaint at the 
expiration of three years, and where conditions are unfavorable 
to the equipment it will be necessary to repaint oftener. 

The committee cannot be too emphatic as to the necessity of 
taking the proper care of the exterior, and regrets not being 
able to give the interior equal care. 

The best of paint should be used in order to prevent rust aftei 
painting, and by using paint which has the greatest wearing 
elasticity, the less liability there is for the penetration of moist- 
ure. Adhesion is just as important, and to have perfect ad- 
hesion, the paint should dry from the inside out, the same as 
good varnish. 



Elasticity must also be considered, for where adhesion is per- 
fect and no elasticity in the materials, we cannot hope for good 
results. For the reason that expansion and contraction of the 
plates must be provided for, the use of linseed oil or its equiva- 
lent is preferred. 

The painting of the inside of steel cars has been thought by 
some to be beneficial, but the committee can see no lasting bene- 
fits in this, and do not recommend it, but is of the oi)inion that 
coating the interior of the cars about once every six months 
with black oil would act as a preservative. 

Further than this the committee is not able to offer any rec- 
ommendations, and asks to be continued for another year in 
order to determine the results of the tests which are being made. 



Triple Valve Tests. 



Committee — A. J. Cota, chairman ; R. K. Reading, K W. Pratt, 
F. H. Scheffer, D. C. Ross. 

The committee reported that the new lOO-car, lo-inch, brake- 
cylinder testing rack has been built and shipped to Purdue Uni^ 
versit^ at Lafayette, Indiana, and that the material is now stored 
awaitmg the completion of a room that is being especially btiilt 
for housing the test rack. This building will be completed about 
June 20. 



Journals on Standard Axles. 



The topical discussion on the question : "Should journals of 
standard axles when fillets are partially worn, be made longer 
in order to get in a full size fillet? If so, what should be the 
limit of the length of journals?" was opened by W. E. Fowler 
(Can. Pac.) as follows: 

"There are very few iron axles put under modem freight cars. 
The axle of to-day is that made of open hearth steel, a mate- 
rial which does not give good service in carrying heavy loads, or 
in sustaining severe shocks if its outline be disposed into sharp 
comers or angles, and the designers of the M. C. B. standard 
axles accordingly have provided, that, where there is a step or 
change of diameter, there should be a fillet or curved graduated 
connection between the larger and siiialler diameters, since if a 
sharp comer or right angle be allowed, a fracture is invited at 
that point, and a great loss of property will probably ensue. 

"The lengthening of joumals of axles in order to replace worn 
fillets is a practice which is more or less followed on all railroads, 
but so far as my knowledge extends, there are no generally ob- 
served limits to this extension of length. In my opinion an 
axle with the journal fillet entirely worn out should, when with- 
drawn for changing wheels, be scraped. The reformation of 
the entire fillet with the consequent lengthening of the journal, 
is an unsafe practice, as when the fillet is quite worn out there 
is, in all probability, an incipient crack where the fillet formerly 
was, and it is only inviting trouble to return such axles to ser- 
vice. 

"Considering the disastrous results that follow a broken jour- 
nal, I think "an ounce of prevention is worth a pound of cure" 
in this as in many other cases, and the prevention consists in 
scrapping all axles with worn out fillets. 

"There are, however, many axles drawn from service on ac- 
count of wheel failures that have fillets partially worn, and which 
may in the opinion of many be made fit for long further service 
by putting them in the lathe and lengthening back the dust guard 
shoulder and so renew the fillet, so essential to the load carrying 
ability of the journal. 

"I think it will be agreed generally that excessive lateral move- 
ment of the journal bearing on the journal (which, of course, 
means also movement of the superimposed load) is not desir- 
able, in fact, that it is injurious to wheels, axle, and truck, car 
body and track, and in vfew of the heavy loads now carried, the 
speed attained and the consequent stresses on the wheel flange, 
we should make our wear limits less and our inspection more 
rigid, to preserve the same factor of safety with the heavy ca- 
pacity car and the high speed that we formerly had with the 
light car and low speed. 

"We have limits of diameter for joumals, wheel seats and 
axle centers, we have limits for thickness of collars, and we 
should have limits for length of standard joumals, for the rea- 
sons enumerated, as also to keep within reasonable limits the 
lateral movement of journal bearings (and consequently the 
truck frame) on the journals. 

"In view of my opinion that only partially worn fillets should be 
reformed by lengthening the journal, I think that a length limit 
of yl/j inches should be set for 7-inch journals, 8J/2 inches for 
8-inch journals, and 9}/^ inches for 9-inch journals, and 10J/2 
inches for lo-inch joumals." 

Mr. Hennessey agreed with Mr. Fowler and on a motion by 
Mr. Forsyth the subject was referred to the committee on stand- 
ards. 
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cast steel cepter frame. The truck is 
brought back to its central position 
after leaving a curve by means of two 
transverse coil springs, one on either 
side of the center plate. 

The tender tank is of the water bot- 
tom type and has a water capacity of 
5J00 gallons. It is provided with three 
gauge cocka on the left side to show 
the level of the water in the tank. The 
tender frame consists of two steel plate 
side frames, placed outside of the 
wheels and strongly braced togethi?r. 
The tender is carried on six wheels and 
the weight is* transmitted to the jour- 
nal boxes through semi-elliptic springs 
over the top of each box, the two rear 
pairs of wheels being equalized together. 

The general dimensions, weights and ratios are as follows: 











CE.VEftAX. DATA. 



.4 ft in. 
. . Passenger 
.Coal 



Ga^ge 

Senrioe 

FticJ 

Tractive effort 24.910 lbs. 

Wetglit in working order 196.000 lbs. 

Weiiitt on drivers 122,000 lbs. 

Weight of engine and tender in working order 294.800 lbs. 

Wheel ba»e. driving 12 ft. 9.64 in. 

Wheel bMc. toUl , 84 ft. 6.4 in. 

Wheel base, engine and tender 58 ft. 6.2 in. 

RATIOS. 

Wcicfal on driirers ~ tractive effort 4.9 

Total weight — tractive effort 7.3 

Tractive effort X diam. drivers -^ heating surface 697.0 

Total heating surface -r- grate area 66.5 

Ftrrfcox heattng surface -r- total heating surface, per cent 6.1 

Weight on drivers -r- total heating surface 40.2 

Total wrtght -r- total heating surface 61.1 

Vdume eqotv. simple cylinders, cu. ft 8.0 

ToUl beating surface -r- v.)!. cylinders 880.0 

Gnitr arrn -j- vol. cylinders 6.7 

CYLINDERS. 

Kind DcGlehn Comp, 

Diameter and stroke 15.85 and 26.2 X 26.0 in. 

VALVES. 

Kfod H. P.-Piston, L. P.-Slide 

Gr«itr«l tra«rl H. P.-6.26 in., L. P.-5.7 in. 

Outude U^ H. P.1.06, L. P.-1.06 in. 

Inside Up H. P.-.118, L. P.-.197 in. 

WHEELS. 

f^rirtng, diameter over tires 72.8 in. 

Iin\'ing jnurnaK diameter and length 8.65 X 9.45 in. 

F.qgtiie truck wheels^ diameter 87.8 in. 

Enione truck, jonmals 6.9 X 9.86 in. 

Trailing truck wheels, diameter 45.2 in. 

Trailing truck, jonmals 7.1 X 11.8 in. 

BOIIIR. 

Style » Belpairc 

Working pressure 227.6 lbs. 

rhitsitie diameter of first rinn 66.2 in. 

Firebox, WoKth 112 in. 

IxreKtx, widlh F.-38.8, B.-74 in. 

Vxr^ox platrs, Ihicknesi- 63 in. 

FtreUix, water space F.-3.74, S.-3.1, B.-3.66 in. 

Tubes, number and outside diameter 261 — 2.17 in. 

Tnbcsi, lengtit 19 ft. 6 in. 

Heating surface, tunes 2,863.6 sq, ft. 

Heatini^ nurface. firrhox 184.7 sq. ft 

Heating surface. tot.tl 3,048.2 sq. ft 

Grate urea 45.7 sq. ft 

SmokeitAck, diameter 19.7 in. 



BOILEK — DE GLEHN COMPOUND LOCOMOTIVE. 



Smokestack, height above rail 171 in. 

Center of boiler above rail Ill in. 

TENDEX. 

Tank Water Bottom 

Frame Steel 

Wheels, diameter 48.8 in. 

Journals, diameter and length 6.6 X 9.85 in. 

Water capacity 5.800 gala. 



LONGITUDINAL VS. TRANSVERSE SHOPS. 



After a thorough experience with both types, I have come to 
prefer the longitudinal shop for any location where the sur- 
roundings will permit its use. My principal reasons for this 
preference are as follows: 

(i) The transverse requires between twenty-five and thirty 
per cent, more erecting floor area per locomotive under repairs, 
and about fifteen per cent more machine shop area than the 
longitudinal shop. These figures are based on, and confirmed t^, 
a comparison of ten well-known shops; five of each type. 

(2) The longitudinal shop has greater flexibility as the num- 
ber of engines under repairs can be varied according to their 
size and the spacing required, while in a transverse shop, the 
pits, drop tables or cranes, etc, cannot be lengthened out to fit 
larger power at a reasonable cost. For this reason many trans- 
verse shops have been entirely outgrown by the large modem 
power, and, if the articulated type of locomotives come into gen- 
eral use, most of the modern transverse shops will very soon 
be outgrown in the same manner. This is not true to the same 
extent of old longitudinal shops, nor is it at all probable with 
any of the recent shops of this type. 

(3) The cost per square foot of area averages somewhat less 
for longitudinal than for transverse shops on account of the 
design of the building. The transverse shop generally requires 
large double doors for every pit, and the cost of the pits them- 
selves is greater, besides some other less expensive features in 
favor of the longitudinal shops. 

(4) Advocates of both types of shop claim that their preferred 
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a new development, the single unit motor car can be built to-day 
for very much less money than a small locomotive and coach. 
On a cost per pound basis, the motor car has very much in its 
favor. An objection is made to the necessity of carrying an 
extra unit to maintain service. There is probably no class of 
mechanism in the country to-day requiring more extra units 
than the steam locomotive. Traction lines figure on an extra 
unit for every four or five cars. 

The objections to "a small, highly specialized locomotive, 
preferably of the 0-4-0 type, attached to a combination coach," 
are a higher cost of operation; higher first cost of equipment; 
necessity of say four men in place of two for the operation ; and 
serious objection to the smoke and cinders from any steam loco- 
motive, especially in interurban service, where so many stops are 
made. This last objection is met with in the case of a steam 
motor car burning coal; but, with the gasoline car or gasoline 
electric car, this very objectionable feature is done away with — 
making travel a pleasure rather than an irksome task. 

C. B. Smith, Asst. Mech. Engr. 

Union Pacific Railroad Co., Omaha, Neb. 



FUEL ECOMOMY. 



An interesting and valuable report on the question of smoke 
prevention and fuel economy was presented at the recent meet- 
ing of The Traveling Engineers* Association. The report was 
based largely on the replies to a series of questions which were 
submitted to the members and the following is an abstract of 
the most important parts of it. 

A synopsis of the replies received, boiled down, results in the 
following conclusions: That fuel economy can only be effected 
through education; but that this education must not be con- 
fined to simply teaching the firemen how to fire or the engineer 
how to work his engine economically, but must extend from the 
bottom to the top, that is, from the man at the mines to the 
highest officer of the road, so that all will know and realize the 
importance of the subject and by their help and co-operation 
assist to bring about the desired results. 

The efforts of the traveling engineer are confined principally 
to the men in the cab, and while very effective so far as they 
go, do not by any means accomplish all that could be done, were 
he granted full, absolute and extensive support. While granting 
that the traveling engineer is given a certain amount of sup- 
port from the upper quarters, yet candor compels us to say that 
this support, except in a few notable instances, is of but an in- 
termittent and perfunctory nature, and therefore as a whole not 
lasting and of little actual value. This, however, is not through any 
spirit of laxity or indifference on the part of the higher officials, 
but is brought about by conditions, and the fact that the aver- 
age official on the American railroads is saddled with so many 
duties or has such an extensive territory that it becomes a hard 
matter to give each specific duty the attention that it deserves. 
With the mechanical man fuel economy is subordinated to main- 
tenance of equipment and with the transportation man it is 
ranked by moving traffic, and, consequently, between the two the 
traveling engineer often fails to accomplish his ends simply for 
lack of proper support. Fuel economy and the results that can 
be obtained are of sufficient moment to warrant any railroad in 
putting on a special man to look after this one feature alone. 

Do firemen study t The replies would indicate that firemen as 
a rule do not study to .advantage. The free literature distributed 
by the various railroad companies on the subject of fuel econ- 
omy is appreciated, but the men are more inclined to absorb the 
information through oral instructions and practical demonstra- 
tions. This, however, must not be taken as an argument against 
written or printed instructions. It simply proves the necessity 
of education along that line. The average fireman does not at 
first realize that he is simply an apprentice enirineer and that when 
he reaches that position more will be required of him than sim- 
ply 200 pounds of steam, and therefore does not care to puzzle 
cranium with the problems of combustion, but takes his 
ledge in the easiest form and less troublesome doses. 



It has been poticed, however, that where firemen have through 
study mastered the principles of combustion they usually stand 
at the head of the list of firemen, and likewise after promotion 
to engineers they can do their work easier and better than their 
less educated brothers. The habit of applying brains to their 
work, formed when firing, remains to their after-advantage as 
engineers. As the future fireman will use his head as much as 
his back, we urge that all study be encouraged and to aid him to 
master what to many is a difficult lesson, that teachers or in- 
structors or demonstrators (whatever you may call them) be 
employed to help the willing firemen over the rough places. The 
unwilling man lias no place on an engine. 

Assistant road foremen^ We most emphatically advocate the 
employment of competent instructors, but would not call them 
traveling firemen, but assistant traveling engineers or assistant 
road foremen. They should have authority over the engineer as 
well as over the fireman, as without this authority, unless pos- 
sessed of infinite tact, they might do more harm than good. 

The assistant traveling engineer should be recruited from Uic 
ranks of engineers and should be a young, active and energetic 
man, one who can take the scoop when necessary and demon- 
strate to the fireman the correct way to handle it and get results 
— namely, the maximum amount of steam from the minimum 
amount of coal. In addition to being young and active and a 
first-class fireman, he should also be a first-class engineer, one 
who can, if necessary, demonstrate to the man on the right fide 
of the engine how he can handle the engine to better advantage 
and, by so doing, help himself, the fireman and the company. 
This man would naturally fall in line for the position of travel- 
ing engineer when the latter is promoted. He should be sub- 
ordinate to the traveling engineer and should either work directly 
under or else in harmony with him. 

Inspection of ash-pans, etc. Most roads require this and all 
intelligent firemen naturally do it. A few trips With the air 
openings stopped up soon convinces the fireman of the advan- 
tage of keeping them open, and the lesson once learned is not 
soon forgotten. 

Instruction to fireman to keep the door closed, etc. This is 
another lesson that is soqp taught by a little experience, bat tt 
is always advisable to teach it direct, instead of letting the fire- 
man find it out for himself, as the opening of the door and leav- 
ing it wide open while the engine is forced to the limit in lift- 
ing the train to speed, is apt to cause other damage : leaky flues, 
etc. 

IVhen should grates be shaken f This depends largely on local 
conditions, the nature of the coal, etc.; all are agreed, however, 
on the manner in which the grates should be shaken, namely by 
short, quick jerks, and not a slow, rocking motion. All are also 
practically unanimous that as a rule it is much better to shake 
the grates when the engine is drifting or working light than 
when being worked hard. 

Comparison of heating value of coal This is a retlnement in 
comparison to men and engine efficiency that is practiced by but 
few roads. We recognize the fact that it is not always practical 
on all roads and, except for a basis of comparison, is unneces- 
sary. We believe, however, that comparison should not be made 
between two different divisions, unless all conditions arc exactly 
similar, not forgetting density of traffic. 

The comparison should only be made between similar engines 
in the same class of service on the same divisions, but even that 
comparison cannot simply be made between passenger and 
freight, work and yard engines, on a ten-mile basts, with fair- 
ness, where regular engines are assigned to and kept, through 
and local passenger service, fast, slow and local freight, etc, as 
in that case, to be absolutely fair, comparison should be oa a 
tcn-mile-per-hour basis. Time is the one important considera- 
tion that is often lost sight of in making any comparison. 

Instruction of firemen on front end appliances, etc. Too much 
information on any part of the locomotive cannot be given to the 
fireman or, for that matter, to any one else whose duties throw 
him in contact with engine service. Where it may not be prac- 
tical to move a draft sheet up or down in order lu givp Ih* fire- 
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plant at the Louisiana Purchase Exposition, St. Louis, Mo. For 
three years the Government experts conducted a series of tests 
on many samples of coal from mines all over the country. Brief- 
ly, the apparatus included a non-condensing Corliss engine steam 
plant with a water tube boiler and a pressure type producer 
with a three-cylinder vertical gas engine. 

From the summary of results obtained from a long series of 
tests, the fuel consumption in the pressure type producer plant 
varied from 1.18 to 3.47 pounds per brake horse power per hour, 
the average being approximately i^ pounds. The average 
with the Corliss steam plant was found to be approximately 4]/^ 
pounds, using similar fuels. With lignite, the consumption in 
the pressure producer plant was from 1.95 to 3.47 pounds, the 
average of five samples actually figuring 2.60 pounds. With the 
Corliss steam plant using lignite, the average consumption of 
"coal as fired" (not "dry coal'*) was approximately 7 pounds. 

While most of the above tests were on bituminous coals,' 
which cannot be used advantageously in a suction producer, yet 
the consumption of anthracite in the latter is usually less than 
as stated for bituminous coal in the "pressure" type producer, 
probably due to the fact that there is less resistance to the flow 
of gas in the suction type. For example, tests on lignite in 



ing, and the many plants which are in continuous operation, 
some of them twenty and even twenty- four hours a day, indi- 
cate that they are thoroughly reliable and will stand hard, every- 
day usage. Boiler insurance is unnecessary with producer plants 
and the troubles and dangers encountered with steam boilers 
are entirely avoided. The complete gas engine and suction pro- 
ducer plant is almost entirely automatic in operation, very little 
attention being required. Ordinarily the operator only needs to 
spend ten to fifteen minutes about every two hours to dump a 
few buckets of coal into the producer and give general attention 
to the plant. He can spend part of his time in other useful 
work and an extra man as fireman is not required, even with 
plants from 400 to 500 horse power. 

Hundreds of thousands of dollars which are now spent annu- 
ally in building smokestacks can be saved ; and what is of greater 
importance, the smoke nuisance can be entirely abated. 

Where the suction gas producer plant uses 1% or i/^ pounds 
of coal, the steam plant commonly requires 4 to 6 pounds, or 
more. Moreover, with the producer plant there are fewer ashes 
to be handled and disposed of. 

The producer will hold fire all night or even for several days, 
and the proper quality of gas can be generated after fifteen or 




FIG. 4. — SECTI0N.\L VIEW OF FAIRBANKS- MORSE SUCTION CAS PRODUCER. 



a suction producer commonly show a consumption of 2 to 2% 
pounds, whereas from the five lignite tests at St. Louis the 
average is 2.60 pounds in a pressure producer plant. 

Advantages of Suction Gas Producer Power. 

Wc have already discussed the high thermal efficiency of the 
suction gas producer plant. The most important and the most 
practical commercial advantage is the economy effected in the 
cost of developing power. If there were no other advantages, 
this one feature would be sufficient reason for installing this 
system. Other advantages may be summed up briefly: 

The producer, in which fuel gas is generated from coal, is al- 
most as simple as an ordinary furnace for heating purposes. The 
^8 engine is entirely automatic in operation and needs little 
more than the ordinary cleaning and care as to lubrication. 

There is no danger from explosion or from fire. It is abso- 
lutely safe, even in the hands of men vtith little mechanical train- 



twenty minutes blowing to revive the fire. The engine can easily 
be started on compressed air. 

The stand-over loss with the suction producer amounts to 
about one-third as much as with a steam boiler. In other words, 
where the stand-over loss with a steam plant for fourteen hours 
amounts to 600 to 800 pounds, or more, with a suction producer 
plant of the same horse power this loss would not exceed 200 
pounds. 

Suction Gas Producers. 

A sectional view of a Fairbanks-Morse anthracite suction gas 
producer is shown in Fig. 4. Coal is admitted to the producer 
through a hopper at the top. This has double closure, so that 
the fuel can Be introduced without at the same time admitting 
air. In the process of partial combustion which takes place pro- 
ducer gas is generated. The hot gas passes through a vaporizer 
in which a small amount of steam is formed, which, with a lim- 
ited amount of air, passes under the grate of the producer. In 
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Lignite cannot be used in standard anthracite producers, but 
the Fairbanks-Morse lignite producer operates very successfully 
with this fuel. Gas from lignite averages 130 B.T.U. per cubic 
loot. This fuel can be fed to the producer in any size that will 
go through the charging hopper, and it causes no serious trouble 
from clinkers. 

Producer Gas Engines — Vertical Type. 

These engines are made in sizes of 200 horse power and 
«ttnaUer. By combining several units, plants of 800 to 1,000 
horse power or larger have been installed. A section view of 
the Fairbanks-Morse engine of this type is shown in Fig. 5. 
It may be of interest to note briefly a few of the carefully de- 
veloped features in the design of these engines. 

The present system of ignition is a great improvement over 
the methods formerly used. The make-and-break igniter is so 
constructed that it can be adjusted to spark as early or as late 
as desired, when the engine is running or at rest, by means of 
a convenient hand lever. A single lever controls the time of 
ignition for all cylinders. This is ^feature of much importance, 
especially with producer gas, as it permits timing the ignition 
to give the greatest possible power and economy with any par- 
ticular grade of gas, and when the engine is rimning. In ad- 
dition, there is an independent adjustment for each igniter which 
is operated by a drop cam. The igniters can be removed, inspect- 
ed, and cleaned, without interfering with other working parts. As 
the successful operation of a gas engine depends largely upon 
the igniter, the value of these features cannot be emphasized 
too strongly. 

Both valves are mechanically operated from a single cam 
shaft, which is located inside the crank case. This minimizes 
tlie amount of noise, and furthermore the two-to-one reduction 
of gearing includes a pinion which is made of alternate layers 
of steel and red fiber. These features insure a quiet running 
engine. 

The simple fly-ball governor is of a carefully designed pattern. 
It operates a balanced disk valve which is so constructed that 
there is no frictional contact or surface to become fouled by 
any impurities in the gas. This is especially important with en- 
gines operating on producer gas. The governor insures very 
close regulation, adapting the engine for electric lighting and 
other service requiring uniform movement. 

Lubrication is effected by means of a single elevated oil reser- 



voir, which is provided with a separate brass pipe with an indi- 
vidual sight feed for each bearing. The drip from the different 
bearings collects in the base of the engine, which is drained by 
means of a small pump. The oil is run through a filter and is 
then used over again. 

Each engine is fitted with a hand-operated speed regulator, by 
means of which the speed can be reduced when the engine is 
running. One cylinder of each engine is fitted with an automatic 
compressed air starting gear. This can be thrown into or out 
of action by the movement of a single lever, and the engine can 
then be started automatically on compressed air. 

Fuel Consumption Tests. 
A series of tests have recently been made on a 150 hors^ 
power Fairbanks-Morse engine and anthracite producer, for 
continuous runs of twenty-four hours, at one-quarter load, one- 
half load, three-quarter load and full load, the object being to 
determine the comparative economy at different loads. The coal 
used was an ordinary grade of "buckwheat" Pennsylvania an- 
thracite, running rather high in ash, the analysis being as fol- 
lows: 

Fixed CarlK>n 78.9% Moisture 2.7% 

Volatile 6.8% Sulphur 0.77% 

Mh 18.0% B.T.U. per lb. as fired 18,690 

Some of the results of these tests, including the coal con- 
sumption per brake horse power hour, are given below: 



Load 



Full 

'a 



B. H. p. 

on 
j£U8ine 



1494 
113.1 
75.4 
38. 



Speed 
R. P.M. 



224 

226 
228 



Coal in 
24 Hour* 



3838 
3185 
2369 
1590 



Coftl per 

B. H P. 

per Houi 



1.07 
1 13 
1.3 
1.74 



CoolinflT Water 
per B. H. P. 
Hour. Gals. 



Steam per 
Pound of 
Coal. Lbs. 



5.0 
5.6 
6.8 
13.1 



0.48 
0.45 
0.41 
0.35 



Economy tests have often shown a lower consumption than 
indicated above — frequently less than one pound of coal per 
brake horse power hour at approximately full load. The figures 
given are of value as giving the comparative fuel consumption at 
different loads, and for this purpose they may be considered as 
conservative and accurate. 




THE FREIGHT CAR SITUATION. 



Statistical bulletin No. 29, issued by the 
committee on car efficiency of The American 
Railway Association, showed a total of 281,621 
surplus cars on August 5, a decrease of 27,059 
since the last fortnightly report Of this de- 
crease 6,505 are box cars, 21,195 coal and gon- 
dola, while surplus flat cars increased about 
1,000. 

Shop reports indicate an increase of about 
5,000 in the number of bad order cars, leaving 
a net improvement of 22,000 cars. The in- 
crease in bad order cars is not necessarily an 
indication of lack of activity in car repairs, 
but is probably due to the transfer of cars 
from the available to the shop column on ac- 
count of defects developing when cars arc 
taken from stojage tracks for restoration to 
service. 

The accompanying chart shows graphically 
the surpluses and shortages as taken from the 
fortnightly reports since January 2, 1907. The 
black parts represent box cars and the shaded 
portions other types of freight cars. 



r)iA(;RA.M SH(»wiNr. shortages and surpluses of freight cars at 

FORTNIGHTLY INTERVALS SINCE JANUARY 2, I907. 
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APROXIMATB COST 
Otygea at three cenu— Acetylene at 


OF OXT-ACBTTLBHB WELDING, 
one cent per cubic foot. Labor 30 cents 


per hour. 




NunSitr 


ThlckMH 
of Metal 


ComumpUon 
^ptr^olTr- 


»S 


ProMT PraMura 

to Pound* for 

OxycMi 


LlMftlFMi 

W«kl0d 
P«r Hour 


^F^rlfeS- 


Total Co«i 
Par Hour 


Coat Per 
UnealFoot 


1 


^itoA 


2.8 feet 


3.6 feet 


8 to 10 lbs. 


50 feet 


.30 cents 


.436 


.0087 


2 


Ato/, 


4.5 *• 


5.7 


10 to 12 • 


30 " 


30 • 


.516 


.0172 


3 


Atoi 


7.5 •• 


9.7 •' 


12 to 14 " 


25 " 


30 * 


.666 


.026e 


4 


itoi 


11.7 •• 


15. •• 


14 to 18 ;• 


16 " 


.30 • 


.867 


.054 


5 


itoA 


18. •' 


23. '• 


18 to 22 •* 


10 •* 


.30 •• 


1.17 


.117 


6 


ft to/. 


25. *• 


32. " 


20 to 25 • 


7 " 


.30 *• 


1.51 


.216 


7 


Atoi 1 


32.5 •* 


41.5 '* 


22 to 27 •• 


5 " 


.30 •• 


1.87 


.374 


8 


i upward 


\^8.5 •• 


62. •' 


24 to 30 *' 






2.64 





APPROXIMATE COST OF CUTTING STEEL. 



Number 


Uee 
WaMlns 
Tip No. 


Thlekneea 
of Btael 


HnUns 
Aoevftene 


Heatlns 

Jet. Feet of 

Oxyten 


CtttUne 

Jet. Feet of 

OiQraen 


Prenureof 

Oxysen Hcat- 

liij*t 


Preaeureof 
OxyeenCut- 


Lineal Feet 
Per^^our 


Labor 
Per Hour 


Total Coat 
Per Hour 


Coat Per 
Uneal 
Foot 


I 
2 
3 


4 
4 
5 


up to i^ ' 

..H;up.-'j 


1'2 


23 


60 
76 
75 


14 to 18 lbs. 
14 to 18 '• 
18 to 22 *• 


125 lbs. 
125 to 150 
150 to 175 


60j 
50 
40 


.30 
.30 
.30 


2.68 
3.13 
4.02 


.0447 
.0627 
.1005 



not only effecting a very materiuT Carving in the, coat of opera- 
tion, but obtaining better results as well. An imperfect mixture 
of gases is not only much more expensive,, but an excess of 
oxygen oxidizes the metal, and too much acetylene carburets it, 
either condition being seriously detrimental. 

Railway companies are particularly interested. At one of the 
large railway shops, several repairs to locomotive boilers have 
been made, obviating the expensive removal of defective sheets. 
An extensive demonstration is being made at this shop, the re- 
sults of which are being awaited by several other railway com- 
panies with much interest. Recently about twenty split boiler 
tubes were welded by this process, all of which were then burst 
by excessive pressure, but not one of them parted at the weld. 
Some months since, J. G. Stevenson, of the Baltimore & Ohio 
Railway Co., made some tests and obtained 94 per cent, of the 
original strength of cast steel and 88 per cent, of rolled steel. 
The experience in operation since has undoubtedly improved 
this kind of work. 

In the railway shops, where these tests are being made, ther- 
mit is successfully used in welding heavy locomotive frames, but 
it is believed that the oxy-acetylene process can be used to great 
advantage in preparing the frames for the operation, and in 



cutting away the excess of very hard material afterwards. Re- 
cently about 70 feet of steel piling, running from }i in. to 2^ 
ins. in thickness, and a number of steel beams were cut in the 
construction of a building in New York. A 15-in. I-beam was 
cut in four minutes. Cast iron welded by this process rarely 
breaks in the weld. Cast iron welded to steel breaks in the 
original cast iron instead of where joined to the steel. 

The development of this process is scarcely begun, and its 
field is almost without limit, but as previously stated, it is an 
art which will require intelligence, fertility, patience and ex- 
perience to secure the marvelous results of which it is capable. 
Pure oxygen and acetylene and the best apparatus possible to pro- 
duce them are absolute requisites. Short cuts, cheap apparatus and 
incapable operators are certain to retard progress greatly. Where 
the process is to be used over and over on the same kind of 
work, a conscientious operator of very ordinary ability, can, 
within a few weeks, become quite expert, but where a very large 
variety of work is to be performed, knowledge of metals, re- 
sourcefulness, personal interest and experience are indispensable. 

A carefully prepared table, showing the approximate cost of 
cutting and welding is appended hereto, and will be found of 
much interest to investigators. 



IMPROVED ROLLER BEARING. 



A new Grant roller bearing has recently been produced by the 
Standard Roller Bearing Company of Philadelphia. The new 
bearing has conical or tapered rollers, but they are solid. The 




IMPROVED GRANT ROLLER BE.\R1NG. 

races and cones are made of special steel, with the temper drawn, 
so that they are ver>' tough and will not chip or break under the 
most severe service. 

The cage or retainer holding the rolls is made of the same 
general type as that used so successfully by the cotnpany for 
many years on its standard journal roller bearing; it consists 



of individual sockets or races, in which the ends of the rolls 
rest, and is made of solid steel with the two ends securely riv- 
eted together by a special electric riveter, giving the strongest 
form of cage or retainer that can be devised; the hot riveting 
makes the cage substantially solid or one-piece; it is impossible 
for it to twist or get out of shape, and, as there are no small 
journals or pins on the rollers, it makes an exceedingly strong 
bearing. 

The cone has an especially wide shoulder, against which the 
ends of the rollers have a bearing, practically to the center of 
the roll, the shoulder having the same degree of bevel as the 
ends of the rolls. The entire thrust is taken in this manner, 
giving great durability and strength to the bearing. 

The bearing is made interchangeable with other forms of con- 
ical or tapered roller bearings and its construction is such that 
it will carry a heavier overload than usual. 



American Street and Interurban Railway Association. — 
The annual meeting of this association will be held at Atlantic 
City, October 12-16. The secretary is B. V. Swenson, 29 West 
Thirty-ninth Street, New York City. 



September, 1908. 
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NEWTON SPECIAL CYLINDER AND VALVE CHAMBER BORING MACHINE. 



CYLINDER AND VALVE CHAMBER BORING MACHINE. 



The accompanying illustration shows a special cylinder boring 
machine, designed by the Newton Machine Tool Works, Inc., 
Philadelphia, for boring any class of simple or compound engine 
cylinders and piston valve chambers at one setting. It is said 
that a simple cylinder and valve chamber can be bored in five 
hours. Where inclined cylinders are used an auxiliary table 
may be furnished which can be swiveled to bore at an angle of 
20 degrees. 

After a cylinder has been planed it is placed on parallel strips 
on the table of the boring machine, and by means of the vertical, 
transverse and longitudinal adjustments the high and low 
pressure cylinders and valve chamber of a compound locomotive 
may be bored at one setting. This insures the alignment of the 
cylinders, and by the use of gauges the proper distance between 
centers may be maintained. A typical example of the work 
which may be accomplished in this way is illustrated by the 
sketch. 

The spindle has a speed range of from 4 to 15 r.p.m. and may 
be driven by either a four step cone pulley belt drive or a 20 
h.p., 3 to I variable speed motor. The drive is connected to the 
spindle through a clutch, so that the spindle may be started 
or stopped without stopping the motor or countershaft. The 
motor is fitted with a fly wheel to overcome the shock of engag- 
ing the clutch. The spindle is 7 in. in diameter and is fitted with 
two splines for driving. It is ground and fitted in sleeves, one 
in each bearing. The sleeve in the main pedestal drives the 
spindle through a phosphor bronze worm wheel, 41 in. in di- 
ameter, and a hardened steel worm with a roller thrust bearing; 
the worm and worm wheel are encased and run in oil. The 
other sleeve is in the foot-stock or outboard bearing and is 
keyed to the spindle and revolves with it. Both of these sleeves 
are lapped in the hole for the spindle so as to insure a proper 
bearing, and are ground on the outside and fitted in brass bush- 
ings which are accurately scraped, a cap bearing being provided 
for compensating for wear. 

To each of these sleeves is fitted a special design of facing 
arm, which can be engaged or disengaged without stopping the 
spindle motion; on each facing arm is fitted a tool slide, with 
in and out adjustment for setting the depth of cut; the tool 
slide has a feed in either direction on the arm, by means of star 
wheel and pins. The spindle is fed forward by a trolley or car- 
riage, operated by a screw and nut, and has a continuous motion 
of 140 in. so that it can be entirely withdrawn for removing cyl- 
inders at a single transverse motion. The outboard, or foot- 
stock, bearing is adjustable by means of a rack and pinion to 
give a minimum distance between the facing arms of 45 in. and 
a maximum distance of 60 in. 



The cross adjusting table is fitted with steel plates on the top, 
which gives a steel web to the T-slots and prevents the edges 
from breaking out; it also maintains the alignment of the top 
of the table. The table has both hand and power adjustment 
and is adjustable longitudinally on the knee in order to bring 
different lengths of cylinders central between the facing arms. 
The knee is accurately fitted between the bed, and is supported 
by four screws, 6 in. in diameter, which are used to raise and 
lower the table, and properly support it to give a minimum dis- 
tance from center of spindle to top of table of 43 in. and a 




ILLUSTRATING WORK WHICH MAY BE BORED AT ONE SETTING. 

maximum distance of 51 in. The table is raised and lowered by 
power with a fine hand adjustment. 

Six changes of feed in either direction are supplied to the 
spindle through the gear box, the feeds amounting to 0.062, 
o.ioo, 0.166, 0.333, 0.667 and i inch per revolution of spindle. 
The feed is engaged by the lever above the feed box, which 
when moved to the left engages the feed, and when moved to 
the right engages the quick traverse, both of these movements 
being reversed by the lever directly under the hand-wheel in 
front of the machine. The quick power motion in either direc- 
tion is at the rate of 10 feet per minute. 



National Machine Tool Builders' Association. — ^The regu- 
lar annual meeting of this association will take place, October 
20 and 21, in New York City. The headquarters will be at the 
Hotel Imperial, Broadway and Thirty-second street. 



(September) 
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PNEUMATIC PRESS. 



A recently designed pneumatic press, suitable for railroad shop 
workt is shown in the illustration. The Springfield Machine 
Tool Company, Springfield, Ohio, designed and built one of 
these presses for their own use; it proved so successful that the 
company has decided to manufacture and place them on the 
market. When supplied with an air pressure of 80 lbs. per sq, 
in. the press is capable of exerting a pressure of 8,800 lbs. An 
auxiliary air pump, not shown in the illustration, may be thrown 
into action, which increases the capacity of the press to 27,000 
lbs. The base of the machine is of heavy construction and large 
enough to take a piece of work 40 in. wide. 

The opening in the base casting extends back beyond the cen- 
ter of the machine and permits a portion of the work, such as 
a shaft or pin, to extend a considerable distance below the top 
of the base. 

The upper frame casting contains in its center the air cylin- 
der, 12 inches in diameter, the piston having an 8-inch stroke; 
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SPRINGFIELD PNEUMATIC PRESS. 

if required the stroke can be made longer. The piston is fitted 
with three rings, which prevents air leakage. The lower end 
of the piston rod carries a heavy circular shoe, the central por- 
tion of which is filled with babbitt, so that the work will not be 
bruised when the pressure is applied. The two uprights are 
threaded to permit adjusting the upper casting to the height re- 
quired by the work. By the use of the adjusting screws the 
press can be made to accommodate a great variety of work. 

The control of the air for the cylinder is through a valve at 
the right-hand side of the upper frame' casting. The valve is 
very simple in its operation. As it is moved from the left-hand 
position the piston is raised, while a further movement will shut 
ofif all the air; then by moving the handle still further in the 
same direction, the piston is lowered, which permits the full air 
pressure to be applied to the work. If the pressure thus ob- 
tained does not prove to be sufficient, a further movement of 



the controlling handle iii the same direction throws into opera- 
tion a small, quick-acting air pump, which is placed on the top 
of the upper frame, but is not shown in the illustration. This 
pump is capable of raising the pressure to 250 pounds, when the 
main line is supplied with air having 80 pounds pressure to the 
square inch. The valve allows a very sensitive adjustment of 
the piston in either direction, and is so arranged that the piston 
cannot move too rapidly. 



J6-INCH PORTABLE LATHE. 



The 16-inch portable lathe, illustrated herewith, was designed 
by the Lodge & Shipley Machine Tool Company, Cincinnati, 
Ohio, for use in fitting frame bolts, turning studs, etc., in loco- 
motive repair shops. The machine can be wheeled alongside the 
locomotive, upon which the work is to be done, and a consider- 
able saving in time and strength can be effected over the prac- 
tice of carrying the parts to be fitted to the lathe department. 
An 18-inch lathe used for this purpose at the Collinwood shops 
of the Lake Shore & Michigan Southern was described on page 
91 of the March, 1907, issue of this journal and a i6j4-inch 
portable lathe, used at the Angus shops of the Canadian Pacific 
Railway was described on page 35 of the January, 1908, issue. 

The lathe bed is mounted on three wheels and may be pulled 
about by one man on a fairly level floor. The motor is of a 
21/2 h.p., fully enclosed, constant speed type and is suspended 
underneath the headstock and belted to a two-step cone pulley, 
mounted upon the back gear shaft. The class of work to be 
handled does not require a wide range of spindle speed and the 




LODGE & SHIPLEY PORTABLE LATHE. 

two changes, which are provided, are thought to be ample. The 
lathe is supplied with a belt feed of two changes, a power lon- 
gitudinal feed and a plain rest. If desired it can be supplied 
with a taper attachment ; legs can also be furnished in place of 
the wheels. 



SixTY-Two Story Building. — Plans have been filed with the 
superintendent of buildings, of New York City, for a 62-story 
structure for the Equitable Life Assurance Society, to stand on 
the block bounded by Broadway, Nassau, Pine and Cedar streets. 
Inchiding a tower, the building will rise to a height of 909 feet 
above the curb line, exclusive of a flagstaff, which will measure 
to the tip 150 feet more. The estimated cost is about $10,000,000. 
The design is by D. H. Burnham & Co., and shows that the 
main building will be of thirty-four stories or 489 feet, with a 
frontage of 167 feet on Broadway, 152 feet on Nassau street, 304 
feet on Pine street and 312 feet on Cedar street. Above this build- 
ing will rise a square tower of 28 stories capped with a cupola, 
the tower and cupola together to be 520 feet high. The main 
building is to be equipped with a group of thirty-eight passenger 
elevators built in two rows in a corridor finished in ornamental 
bronze. Eight of these will run to the top of the tower exten- 
sion. No definite action has been taken as to just when the 
building will be erected. 



September. 1908. 
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VHAT THB RAILROAD CXUBS VILL DO IN 
SEPTEMBER. 



Canadian Railway Club (Montreal), —R. E. Johnson, of the 
Canadian Fairbanks Company, Montreal, will present a paper 
on "Gas Producer Plants," September ist, at the Windsor Hotel. 
Secretary, Jas. Powell, P. O. Box 7, St. Lambert, near Montreal. 

C^trat Raihwiy Club (Buffalo, N. K.).— W. H. Evans, mas- 
ter mechanic of the International Railway Company, will read a 
paper on "* Electric Traction vs. Steam Railroad Operation," Fri- 
day, September iith. This is also the date of the fall outing 
of the club. A boat trip will be taken down the Niagara River, 
Iciving at 10 A. M., and dinner will be served on Grand Island 
at 2:30 P. M. The return boat will reach the city at 7 p. m. The 
regular meeting of the club will be held on the boat en route. 
Secretary. Harry D. Vought, 62 Liberty street, New York City. 

*/(rtt%i Railway Club (Des Moines, /(i.^— Meets September 11. 
Secretary, W. B. Harrison, Union Station, Des Moines, la. 

Sew England Railroad Club (Boston).— Next regular meeting 
Ocotber 13th. Secretary, George H. Frazier, 10 Oliver street, 
Boston, Mass. 

New York Railroad Club (New York Ci/y).— Raffe Emerson, 
assistant engineer of methods, Atchison, Topeka & Santa Fe 
Railway, will present a paper on "Handling Locomotive Sup- 
plies ; Value of Proper Handling of Supplies ; Supply Costs and 
Accotuiting; Design of Items of Engine Equipments; Methods 
of Handling Supplies and Equipments; Results," Friday, Sep- 
tember i8lh, at the Engineering Societies Building, 29 W. 39th 



street. Secretary, Harry D. Vought, 62 Liberty street. New 
iork City. 

^Northern Railway Club (Duluth, Minn,). — Meets September 
25. Secretary, C. L. Kennedy, 401 West Superior street, Duluth, 
Minn. 

North-West Railway Club. — This club, of Minneapolis and St. 
Paul, has discontinued its meetings for the present season. 

* Railway Club of Pittsburgh (Pittsburgh). — Meets September 
25. Secretary, J. D. Conway, P. & L. E. R. R., Pittsburgh, Pa. 

^Richmond Railroad Club (Richmond, Va.). — Meets Septem- 
ber 10. Secretary, F. O. Robinson, 8th and Main streets, Rich- 
mond, Va. 

*Rocky Mountain Raihvay Club (Denver, Colo.). — Meets Sep- 
tember 8th. Secretary, M. M. Currier, Box 229, Colorado City, 
Colo. 

St. Louis Railway Club. — Prof. L. E. Young, director of the 
School of Mines and Metallurgy, Rolla, Mo., will address the 
meeting, Friday, September nth. The exact subject has not yet 
been announced. Secretary, B. W. Frauenthal, Union Station, 
St. Louis, Mo. 

Western Railway Club (Chicago). — Arthur Hale, chairman 
of the car service committee of the American Railway Associa- 
tion, will address the club on Tuesday evening, September 15th. 
Secretary, J. W. Taylor, 390 Old Colony Bldg., Chicago, 111. 



"^Subject for difcus^^ton apparently not yet determined as no reply was re- 
ceived from the secretary up to the time of going to press. It is as- 
sumed that there will be no change in the time of holding the regular 
meeting. 



UNIQUE ADAPTATION OF SHELBY TUBING. 

At a banquet, recently given to the officials of the National 
Tube Company at Pittsburg, the dishes used were formed (not 
cast) from Shelby seamless steel tubing. As shown in the illus- 
tration, the material was hammered flat for the knife blade and 
spoon handles, was curved in or out for the bowls of the spoons 



W. C. Hayes, superintqident of the Erie at Susquehanna, has 
been appointed superintendent of locomotive operation, with 
headquarters in New York. 




and for the plate and saucer, was left in its original shape for 
the napkin ring, was expanded at one end into several times 
its ori^nal diameter for the goblet, and was formed into a bell. 
It is said that over three hundred uses have been found for this 
tubing, and new uses are constantly being added. 



PERSONALS 



R. E. Fulmer has been appointed master mechanic of the 
Tremont & Gulf Ry., with office at Eros. La. 



The office of the superintendent of motive power of the Mex- 
ican National R. R. has been transferred from Laredo, Tex., to 
San Luis Potosi. 



H. E. Lind has been appointed storekeeper for the Erie R. R. 
at Susquehanna, Pa., vice T. H. Keffer, resigned. H. J. Ack- 
worth succeeds Mr. Lind as storekeeper at Kent, O. 



R. B. Smith has been appointed foreman of motive power and 
equipment of the Cincinnati, Lebanon & Northern Ry., at Ren- 
dleton, O., succeeding John Stutter, resigned. 



William Henry, assistant master mechanic of the St. Louis & 
San Francisco R. R., at Memphis, Tenn., has been appointed 
master mechanic with headquarters at Sapulpa, Okla. 



William Baird, general car inspector of the Chicago, Burling- 
ton & Quincy Ry., has been appointed shop superintendent at 
the Plattsmouth, Neb., shops, succeeding H. J. Helps, resigned 



W. Hamilton, acting locomotive foreman of the Grand Trunk 
2l Ry-. at Palmerston, Ont., has been appointed locomotive fore- 
man at Stratford, Ont., succeeding J. A. Mitchell, resigned. 



J. A. Mitchell, locomotive foreman of the Grand Trunk at 
Stratford, Ont., has been appointed locomotive foreman of the 
Grand Trunk Pacific, with office at Rivers, Man. 



C. E. Gossett, master mechanic of the Chicago, Rock Island & 
Pacific at Armourdale, Kan., has been appointed master mechanic 
of the Iowa Central, succeeding T. M. Feeley, resigned. 



G W. Taylor has resigned as division master mechanic of the 
Atchison, Topeka & Santa Fe Ry., at Newton, Kan., to become 
superintendent of motive power of the San Antonio & Aransas 
Pass Ry., with headquarters at San Antonio, Tex., succeeding 
G. W. Butcher, resigned. * 



SECOND ANNUAL CONFERENCE OF THE APPRENTICE 
INSTRUCTORS, NEW YORK CENTRAL LINES. 



The fi€cond annual conference* of the apprentice instructors 
of I be New York Central Lines took place at Depew, N. Y., 
September 3. In addition to C. W. Cross, superintendent of ^p- 
prcniices, Henry Gardner, his assistant, and the instructors 
whose names are shown on the accompanying table, the follow- 



DraWIKG IwSTKUCTOft. 

A W. Martin 
R. M. Brown 
G. Koch. hr. 
F. neyi»t. jr. 
C A. Towtley 
C P. Wilkinson 
V. J. Barry 
H. S. Rauch 
H. R. Martinson 
A. L. Devinc 



bKop Instkuctgb 
W. J. Grcilich 
H. J. Cooley 
G. Kucb. Jr. 
L. T. Johnson 
M. T. Nichols 
C. T. Phelan 
J. R. RadcUffe 
F. Hanlcy 
H. R. Martinson 
F. Nelson 



Shop. 
Beech Grove, Ind. 
Collinwood, O. 
Dcpew, N. Y. 
East Buffalo, N. Y. 
Elkhart, Ind. 
Jackson, Mich. 
McKees Rocks. Pa. 
Oswego, N. Y. 
St Thomas, Ont. 
West Albany. N. Y. 



ing guests were present: C. H. Hogan, division superintendent 
of motive power; F. M. Gilbert, mechanical engineer; F. W. 
Thomas, supervisor of apprentices, Santa F6., and Henry Max- 
well, educational instructor of apprentices in the locomotive de- 
partment of the Canadian Pacific Railway Company at Angus 
Works. At the opening of the conference letters were read 
from J. F. Deems, L. H. Turner and G. M. Basford. Following 
arc extracts from these: 

-l/r. Deems. — ^*Thcrc is no more important problem now con- 
fronting the railroads, and especially the mechanical depart- 
ment of railroads, than the future relationship between the em- 
ployees and the companies. You are engaged in the work of the 
systematic training of apprentices in the theory and the practice 
of the trades, to raise the standard of mechanics in the shops, 
for the mutual benefit of the company and the employees. 

"The value of this plan of training apprentices may not be ap- 
parent in the first year of apprenticeship, but later it is shown 
there is a very decided benefit to the apprentice himself, as well 
as the company, and in time this must be reflected in the com- 
nranity. 

"Those of us who have served an apprenticeship under the old 
regime know the difficulties we had to overcome in learning the 
trade. It is believed the apprentices on our lines fully appreciate 
the privileges afforded, as is evidenced by the eagerness and 
ambition displayed on their part, which is commendable ^to both 
the instructors and the apprentices. 

"The relation of both the drawing instructor and the shop in- 
structor to the local organization is especially important, he 
should make every effort to impress on all concerned that his 
efforts are co-operative with the object of increasing the output 
and efficiency of the shop in general." 

Mr. Turner. — "I cannot refrain from saying to you that I am 
ver>^ much impressed with the work that is being accomplished, 
which is sure to result in building up a much better class of 
mechanics on the Lines ; also a better class of men to draw from 
when men are to be selected to take supervisory positions. You 
arc to be complimented on the splendid work you are doing." 

Mr. Basford. — "It would be a gi'eat pleasure to me to meet 
the men who arc working out the details of a plan which seems 
to be one of the most important movements of the time in the 
most important problem of the time — transportation. 

"For many years I have dreamed of seeing apprenticeship 
worked out practically on a large scale, as you are working it 



•An abstract of the proceedings of the first annual conference will be 
found in the November, 1907, issue of this journal. 



out, and that the dream has come true is almost too good to 
believe. 

"What does it matter if the work involves a good deal of 
drudgery? Is there any work worth while which does not in- 
volve it? I think that ever>'thing should be said and done to 
encourage those who are carrying the burden of this effort. The 
most encouraging thing that I can think of to say is that there 
is nothing in any industrial or transportation organization which 
begins to approach in importance and in the possibilities of far- 
reaching results, this preparation of recruits who are to be the 
men of the future. I think you should bear in mind the fact 
that the New York Central Lines were first in the field in a 
broad effort of this sort. Remember that other railroads are 
watching and following you and that it will be necessary to be 
alert and active in order to maintain the lead which you now 
hold. The best of success to you and to all who are helping you 
in this development which has been so ably organized by Mr. 
Deems." 

C. H. Hogan, Div. Supt. M. P., then spoke in part as follows : 
"We see here at Depew Shops the results of the labor of the 
apprenticeship department The company has incurred the ex- 
pense of installing the school a^d providing for the practical 
training of apprentices — to educate them to become skilled me- 
chanics. At first the apprentice may not think much of the 
training he is being given, but at the end of the fourth year he 
will say that he would not have gained the theoretical knowl- 
edge and thorough practical training if it were not for your ef- 
forts, and he will show his gratitude for the opportunity given 
him. The other day a professor from one of the high schools 
of Buffalo visited our school and shop and expressed his surprise 
that the railroad company took so much interest in their appren- 
tices and stated he would li)ce to have all his instructors visit our 
school." 

Mr. Cross' Address. — Mr. Cross then addressed the confer- 
ence. He directed attention to the rapid extension and progress 
of modern apprenticeship methods on railroads throughout the 
country and reviewed the work of the apprenticeship committee 
at the last meeting of the Master Mechanics' Association. He 
closed with the following remarks? • 

"The testimony of all subordinate officers and others who are 
in a position to know, is to the effect that the company is deriv- 
ing benefits from the training of apprentices and that the ap- 
prentice work is on a conservative and substantial basis. The 
shop instructor increases the efficiency and consequently the out- 
put of the apprentices by his instructions, and the drawing in- 
structors increase their knowledge and efficiency by the instruc- 
tion given in drawing and mathematics. 

"The New York Central Lines plan of apprenticeship is in- 
tended to provide for recruiting the service by combining the 
shop instruction with the theoretical training. We feel that the 
work has now passed the experimental stage and has become a 
regular part of the work of the railroad. The value of this plan 
of training is that it enables the company to reap an immediate, 
as well as an ultimate benefit from the work done by appren- 
tices, due to the special training they receive both in the school 
room and the shop. The aim is to have a light crop over a large 
area, rather than a phenomenal growth of a few plants. The 
progress made during the year indicates a substantial growth of 
the ideas of apprenticeship for recruiting the service. The ap- 
prentices everywhere acknowledge by their earnestness their 
gratitude for the opportunity offered for self -improvement. The 
interest displayed by the apprentices so far is very gratifying, 
and is increasing in proportion as the facilities for experimental 
work are increased and the plah of instruction is extended." 
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A sood feature in teaching this class of work is that the boy 
has the actual experience of seeing how the apparatus is con- 
structed, as the lesson sheets require him to give dimensions of 
various parts, which necessitate taking the machine apart After 
doing this he is requested to write an explanation, illustrating 
it with sketches, of the action of the air or water from the time 
it enters the pump until it is discharged into the atmosphere or 
reservoir. When the boy has had this experience we remove 
some part of the pump, without his knowledge, either leaving 
it out entirely or replacing it with a defective part. He is then 
put to work tracing the trouble and is told that he must locate it 
without taking the pump all apart. 

Most of the apparatus used in the corner referred to was 
scrap, and was put in good shape by the boys during regular 
class hours. This work included cleaning, repairing, making 
new parts, assembling, installing and all pipe work. The boys 
arc deeply interested in this work and take considerable pride in 
what they have accomplished. Thus far we have had no trouble 
in carrying on this work in the same room with the drawing 
class. 

A. L, £>mfi^.— We now have In the school laboratory at West 
Albany, for demonstrating purposes, the following apparatus: 
4^ X 6 in. stationary engine, 22 in. engine lathe, gear rack, Wal- 
schaert valve gear model, partial section of gl/i in. air pump, 
bell ringer, safety valve, indicator and spring balances and sticks 
for leverage examples. The engine, which is operated by com- 
pressed air, runs the lathe by means of pulleys and belts. 

Problems have been furnished us' for work on the lathe, en- 
gine, gear rack, valve gear model and spring balance. These arc 
done during school hours and corrected by the instructor, or one 
of the advanced boys, before the end of the exercise. Whenever 
possible we have the boys work in pairs on these problems. This 
work appeals to the ambitious apprentice, giving him more con- 
fidence in himself by working out the problems experimentally, 
breaks the monotony of the routine work and relieves the in- 
structor to some extent With an* average attendance of thirty 
boys it is almost impossible for the instructor to devote any 
time to this class of work, and we have assigned one of the 
leading boys to take charge of everything but the drawing. 

The valve gear model was made in the shop by a cabinet 
maker assisted by an apprentice; the forgings for the gear rack 
were made by a blacksmith apprentice and finished by a machin- 
ist apprentice. Two machinist apprentices removed quarter sec- 
tions from several of our larger models to allow for a better 
view of the interior. With the exception of the valve gear 
model, all of the above work was done on the boys' own time. 

Discussion. — At Oswego a machine has been constructed for 
testing the strength of materials. 

The Use of Sketch Books. 

H. S. Rauch.—l believe the sketch book to be one of the most 
valuable acquisitions we have made, for the reason that it 
leaches the apprentice how easy it is to omit an important di- 
mension, or note, at a time when he cannot go back and get the 
information without cost to the company. The boys must be 
made to appreciate the fact that they are expected to get all 
nccessno' information when they are making the sketch. As to 
the proper time to begin sketching, it seems to me that the first 
model would be too soon. I think that the boys should learn the 
principles of drawing, the arrangement of views, etc., first This, 
of course, will take some boys longer than others, so if the 
starting point for sketching is fixed we will have to delay it long 
enough for all to get a fundamental knowledge of mechanical 
drawing. My experience has been that it takes from ten to 
twenty- five plates to do this, and sometimes more. I believe that 
we should begin sketching much sooner than has been the gen- 
eral practice. At Oswego it has been our custom to begin with 
the seventy-eighth plate, which results in the boys having so 
much to think of on a "hurry up" sketch that they are liable 
to overlook many dimensions, whereas if they begin, say on the 
twentieth plate,^the work will be much more simple and they 
will grow up with it, so that by the time they complete their 
course, sketching will have become second nature to them. 



G, Kuch, Sr, — The use of note and sketch books was fully 
carried out at Depew about one year ago and good results were 
obtained. Apprentices were requested to sketch parts of en- 
gines, etc, draw the plan, side viewF, elevation and sections and 
add all necessary dimensions. They could then return to the 
drawing board and make a complete scale drawing from the 
sketches. 

The use of note and sketch books should be enforced. Ap- 
prentices who have passed all examinations and have served 
six months, should obtain a note book, 2-ft. rule and soft pencil. 
They should then be required to make sketches and notes 
wherever possible. The instructor should see that these rules 
are enforced. 

Sketching should not begin with the first model but after the 
twenty-fifth or thirtieth drawing. Ability to make sketches is 
a benefit to the company, the boys do not ask so many ques- 
tions of the foreman and take his time from other important 
duties. 

Should a Preliminary Sheet of Lettering Be Used? 

C. A, Towsley. — I would suggest that a preliminary sheet of 
lettering be introduced into the course and that one sheet at 
least, and as many more as deemed necessary and advisable by 
the instructor, be required of each apprentice. Only about one- 
quarter of the new apprentices are able to do a creditable job 
of lettering and their ability is usually shown on the first 
drawing plate. Lettering is a knack that all cannot acquire, 
even with practice. The other three-quarters would be better 
off with several hours, or days if necessary, of practice in 
lettering or until it is evident that they have thoroughly mastered 
the work. 

It is noticeable that a boy who is poor in lettering does not 
improve as rapidly as in drawing. The reasons are that the 
amount required is not equal to the amount of drawing, and 
because lettering is considered' drudgery and is distasteful. 
Nothing detracts more from a drawing than badly formed 
letters and figures, and for that reason alone, extra precautions 
should be taken to bring them up to a standard of perfection. 

Study of English. 

Henry Gardner.— I am thoroughly in favor of the proposi- 
tion to introduce instruction in the use of English into the 
fourth year of the apprentice school course. 

In practical life the ability to speak and write clearly and 
effectively is necessary to success. No matter how thoroughly 
a foreman understands his work, if he is unable to make his 
men see his methods clearly, he is very much handicapped and 
cannot have the same hope for advancement which he other- 
wise would. A mechanic may have an application to make for 
a change of position or an increase of pay. If he can set 
forth his demands correctly and concisely, he will be raor^ 
likely to gain his point than one who cannot. Inspectors and 
enginehouse foremen are frequently required to make reports to 
the master mechanic relating to repairs needed on locomotives 
and cars. A man having the ability to make this report brief, 
clear and intelligent, to state in good English the necessary in- 
formation, will add to his chances for promotion. 

The instruction in English should include letter writing and 
composition. I would suggest the following method for instruct- 
ing boys in letter writing. Begin by requiring each boy to write 
a short letter upon some common, everyday subject and hand it 
in for criticism. To make this work more attractive it inight 
be well, at times, to have two or more boys write letters upon 
the same subject The instructor should then read the letters 
aloud to the boys, making a general criticism and comparison. 
Later, when proficient it would stimulate interest to have some 
boys exchange letters and each criticize the letter written by 
the other. 

The instructor should see that letters are written in well 
chosen, grammatical language, with a logical sequence of ideas, 
properly paragraphed and punctuated, and above all, each word 
correctly spelled. He should be careful, however, not to follow 
too closely the laws of composition. A boy with some origi- 
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A good-sized heating furnace to admit the largest car sheet 
and to accommodate about five thousand pounds of various 
kinds of plates, end sill?, etc., is another necessity. A furnace 
with inside dimersions of 2 ft. 4 in. x 8 ft. x 13 ft. will accom- 
mcMiate this amovmt of material. By keeping in stock a suf- 
ficient amount of new standard parts iti will not be necessary 
to keep the furnace in constant use T have worked very suc- 
cessfully by using new material to replace damaged parts, al- 
kiwing the damaged parts to accumulate until there was a 
sufficient amount on hand to justify heating the furnace, and 
find it more economical to manage it this way. All material 
which is straightened or repaired is placed in stock to be used 
on the next cars that come in. In front of the furnace an 
iron working plate about sVi in- x 3 ft. 3 in. x 10 ft. should 
be placed with the necessary clamps for holding the bent 
parts in place while they are being straightened. 

In every steel car shop, where there is sufficient work to 
warrant it, there should be an overhead crane for lifting tihe 
cars onto trestles instead of jacking; it can also be used for 
placing and holding the platen until secured by tho workmen. 
By using a crane a couple of men on the ground will handle 
the largest plates used, otherwise a scaffold and a number of 
men are necessary to raise a plate and fasten it. accompanied 
by more or less danger to the men. 

Organization. 

When equipped, as outlined, I have found that on tne 
heaviest of steel car repairs two men are able to handle most 
of the repairs, but find it practicable to place a gang of six 
men on three cars and by dividing them into three gangs they 
can do their own cutting apart, fitting up and riveting, and not 
be detained by material, which in the meantime is being 
straightened or machined. I have operated separate gangs 1K> 
cut apart, fit up, and rivet, but with little success, for it is 
immaterial to the men who cut apart as to what becomes of 
the parts removed, and the gangs following lose considerable 
time in locating the parts when needed. It is also practicable 
to have stationary rivet heating furnaces in the car shop, 
placed so that each furnace can supply rivets to three gangs 
of six men each. 

Painting. 

Painting of steel cars is of the utmost importance, and 
where we have a great number of them, the repainting process 
is continuous. A suitable freight car paint shop should be 
provided, for the painting cannot be done outside in inclement 
weather. When equipment needs painting you cannot afford 
to neglect it until favorable weather comes. As a rule, in 
the summer months the equipment is busy, and there is little 
opportunity to withdraw it from service, except in cases of 
emergency. Newly built cars, when ready for the first paint- 
ing, should have all the flash and rust removed. Unless this 
is done the flash and paint will continue to fall off in spots as 
long as any flash remains. In order to remove the flash thor- 
oughly I would recommend the sand blast process. When it 
is not possible to use this method, would suggest dry cleaning, 
using steel scratch brushes, sand stone, or any tool which will 
answer the purpose. Following either process would suggest 
the application of three coats of paint at twenty-four-hour 
hitervals. Later on, when repainting is necessary, the sand 
blast i^hould again be used. If this cannot be done. dr{^ 
dean, and apply two coats of good paint. After taking these 
precautions to protect the exterior, we rind thaf under ordi- 
nary conditions it is necessary to repaint at the expiration of 
about three years; where conditions are unfavorable to tlie 
equipment, the repainting should be governed accordingly. 

I cannot be too emphatic as to the necessity of taking the 
proper care of the exterior, and regret that the interior can- 
not receive the same attention, but occasionally spraving the 
interior with crude oil may be found beneficial. At the present 
time the P.* & L. E. R. R. are testing this idea, and I am very 
sorry the test is not completed so as to enable me to give you 
the results. 



The best of paint should be used in order to prevent rust 
after painting. The paint which has the greatest wearing 
elasticity is preferable, as there is less liability for the pene 
tration of moisture. Adhesion is just as important, and to 
have perfect adhesion the paint should dry from the inside 
out, the same as good varnish. By using the best materials 
we need not fear the expansion and contraction of the plates 
as long a.« the elasticity remains. 

G)ST OF Repairs. 

Following are some data showing the relative cost of re- 
pairs to steel and wood cars, which I am confident is correct 
so far as it pertains to the P. & L. E. R. R. equipment repaired 
on its lines: 

100 WOOD CARS REQUIRING HEAVY REPAIRS.- 

Cost of material $2,621.00 Average per car ^ $25.21 

Labor .ind supervision .... 1. 631.00 " " *' 16.81 



Total $4,162.00 Total $41.52 

100 STERL CARS REQUIRING HEAVY REPAIRS. 

Cost of material $8,424.00 Average per car $34.24 

Labor and supervision 2,292.00 " *' ** 22.92 

Total $5,716.00 Total $37.16 

A very accurate record was kept of the average number of 
times the different classes of cars were called into the shop 
for light, medium and heavy repairs, covering a period of one 
year. 

Average number of times one wood coal car was in shop during 

one year 7 times 

Average cost of repiirs each time in shop .$16.23 

Average number of times one wood coke car was in shop during 

one year 6 times 

Average cost of repairs each time in shop $10.74 

Average number of times one i>tcel car was in shop during one 

vear 1 1/8 times 

Average cost of repairs each time in shop $6.74 

The above figures represent the cost of materia! and labor, 

less scrap credits, and is the average cost of the ttotal repairs 

to:— 

800 Heavy steel car repaint, 
l,8r»? Medium ** 
0,180 Light 

11,838 

707 Heavy wood coal car repairs. 

613 •• •• coke •• 

8,018 Medium ** coal '* 

3.864 '• •* ccke " 

U.idd Light •• coal ** 

12,040 " •* ccke " 

.12.070 

Your attenHon is called particularly to the number of times 
a steel and a wood car are called into the shop per year, and 
to the difference in the cost* of maintenance per car. Of 
course, it must be understood that when the time comes to 
renew the steel car parts which are worn out, the fig(itres 
shown will be inadequate for the reason that we are com- 
paring steel cars with a collection of new and old wood cars, 
but even so, I believe, if we give the steel cars the proper care 
their maintenance will be less in the end than that of wood 
cars. 



Skill with the Scoop means economy in the use of fuel, but 
better still, it means a good steamer, while a lack of knowledge 
makes a poor steamer. It takes steam to move trains and plenty 
of steam means quick dispatch, which is a much-neglected form 
of economy in these days of heavy tonnage trains that move so 
slowly that they tie up the road and keep the yards blocked. — 
C B. Conger before the Traveling Engineers' Association, 



Cables of the Manhattan Bridge. — The cables of the new 
Manhattan bridge which is now in course of construction will 
consist of 9,472 steel wires, each being slightly over 3/16 in. di- 
ameter. This will make the finished cables about 21^ inches 
diameter. Each wire has a tensile strength of about 6,000 lbs., 
making the strength of each cable over 28,000 lbs. There arc to 
he four of these cables in the bridge. 
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)5.INCH SINGLE GEARED CRANK SHAPER. 



The American Tool Works Company, of Cincinnati, has re- 
cently brought out a new 15 in. single geared crank shaper which 
embodies a number of important improvements. Some idea of 
the capacity of this machine may be gained from the following 
data from tests made at the works. 







CAST IHOS TEST. 




.016 feed. 
.040 '• 
,048 " 
.0?4 " 


3 notches, ) 

6 " > 4" lonj. 80 strokes per min. 

6 " j 

3 •* ir* " 20 * 

STEEL TEST. 


^r-^. 


.016 feed. 
.016 " 


2 notch«, iVi** long, 80 strokes per min. 
2 " 10" " 20 " " " 



The shaper is of heavy and substantial design to meet the 
most severe requirements. The stroke of the ram is positive 




AMERICAN SINGLE GEARED CRANK SHAPER. 

and has four rates of speed ranging from 20 to 65 strokes per 
minute. The length of the stroke may easily be changed with- 
out stopping the machine. The device for positioning the stroke 
13 located on the ram near the head and may be manipulated 
while the machine is in operation. The pointer on the ram and 
an index indicate the length of the stroke. The rocker arm, of 
ri^id and heavy construction, is so arranged as to give the ram 
a practically uniform rate of speed during the entire stroke; it 
also provides for an exceedingly quick return. The driving 
mechanism is sufficiently powerful for the heaviest work adapted 
to this type of machine. 

The cross feed is of a new patented design, is variable and 
automatic, and has a range of from .008 to .200 in., any one of 
the feeds being instantly obtainable while the machine is in op- 
eration. It is supplied with a pointer and graduations either 
side of zero reading from i to 25 notches, each notch represent- 
ing .008 feed. The feed mechanism is so constructed as to ren- 
der unnecessary any adjustment due to a change in position of 
the rail The feed may be thrown in or out or reversed through 
the knob on the large feed gear. This gear is also supplied with 



a square rod to receive a crank, by which the table may be quick- 
ly advanced or returned. 

The column is deep and wide, slightly tapering toward the top, 
and is carefully braced and reinforced internally, so as to make 
it very rig^d. It projects at the top at both the front and the 
rear, providing a long bearing for the ram. The base is deep 
and strongly ribbed and of pan construction to catch all oil 
drippings, thus protecting the floor. The ram is carefully de- 
signed to afford uniform rigidity throughout the length of the 
stroke and has large bearings on the column with a continuous 
taper gib, having an end screw attachment for taking up wear. 
The head may be operated at any angle within an arc of 100 
degs. The down slide is fitted with a continuous taper gib hav- 
ing an end screw adjustment for taking up wear. The down 
feed is of unusual length, the feed screw having an adjustable 
graduated collar reading to .001 in. It is equipped with a large 
tool post for using holders with inserted cutters. 

The table is of substantial construction and is readily 
detachable. The apron is provided with a continuous 
taper gib having an end screw adjustment for taking 
up wear and has T slots for clamping work when the 
table is removed. An automatic stop releases the feed 
and thus prevents breakage when the tool is fed into 
the cut or if the apron should accidentally be fed to its 
limit in either direction. The cross rail is of box form, 
is of exceptional length and provided with a large di- 
ameter telescopic elevating screw, having a ball bear- 
ing thrust bearing. 

The rocker arm is of double section at the top, and 
this, in connection with an opening in the column, per- 
mits the key-seating of shafts as large as 2j^ in. in 
diameter. Larger shafts may be key-seated by setting 
. over the table and setting the head at an angle. Special 
attention has been given to the lubrication of all parts. 
The ram slides are provided with felt wipers at both 
the front and center of the column, assisting in perfect 
lubrication, also preventing oil from dripping down 
^ over the front of the machine. An oil pocket is cast 

^k integral with the column at the rear, storing any waste 

^L of oil, which may be drawn off at any time through a 
^^ pipe extending from the rear of the column. A large 
^^ft quantity of oil is stored in a pocket cast integral with 
^^K the arm with suitable means of distribution, insuring 
^^T thorough lubrication of the crank pin and the sliding 
block in the rocker arm. The maximum length of 
stroke is 15K in.; the down feed to the head is 6 in.; 
the vertical travel of the table is 14 in.; the horizontal 
travel is 18 in. 



Skill in Handling the Reverse Lever and Throt- 
tle gets as many heavy trains in on time as big loco- 
motives carrying a high steam pressure. Skill with 
the injector counts for as much as skill with the scoop 
if the steam gauge is any guide. — C. B, Conger before the Trav- 
eling Engineers' Association, 

Mechanical Draftsmen Wanted.— The United States Civu 
Service Commission announces an examination on October 21 to 
23 inclusive, to secure eligibles for the position of skilled me- 
chanical draftsman m the ordnance department The salary to 
start with will be from $1,000 to $1,200 a year. Application 
should be made to the United States Civil Service Commission, 
vVashington, D. C, for information concerning the examination. 
It will be necessary for the applications to be properly executed 
and filed before October loth. 



Railway Signal Association. — The twelfth annual conven- 
tion of this association will be held in the New Willard Hotel, 
Washington, D. C, October 13, 14 and 15. A booklet is being 
issued by the secretary, C. C. Rosenberg, 12 Linden street. Beth- 
lehem, Pa., which includes the program for the meeting, a list 
of the members of the different committees and a comolete list 
of all members of the association with their positions and aa- 
dresses. 
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ing is invaluable as developing facility for easy speaking when 
on the floor and taking part in debate. 

C. A. Selby. 
Rock Island Lines, Chicago, 111. 



SUGGESTIONS AS TO AN IMPROVED SYSTEM OF 
BILLING FOR REPAIRS UNDER M. C B. RULES. 



Eorroa's Note.* 

Mr. Sele/s suggestion is a splendid one. The railroad clubs 
can be used to considerable advantage by the ambitious young 
man, in assisting him to extend his acquaintance and to some 
extent to show his associates and superiors the kind of stuff he 
is made of. Many motive power officials can show how taking 
part in the work of the railroad clubs, or writing for the tech- 
nical press, has been the direct means of assisting them to secure 
advancement 

A young man should never attempt to take part in a railroad 
club discussion on the spur of the moment, unless he is thor- 
oughly familiar with the subject It must be remembered that 
while it is possible to create a favorable impression by good 
logic, dear cut expression and evidence of a thorough knowl- 
edge of the subject under discussion, it is just as much of a dis- 
advantage if the subject is not handled properly. 

It is always advisable to prepare a written discussion before- 
hand This may be read, although, if possible, it is better to 
use such notes as a guide and to speak extemporaneously. The 
advantage of writing the discussion beforehand is that it crys- 
tallizes the subject in one's mind. No matter how simple a piece 
of work you may perform if you attempt to write a description 
of it you usually find that you have yet much to learn concern- 
ing it, and often are led to see where you could make a great 
improvement 

In this connection the suggestion might be made that the club 
secretaries should try to issue the advance papers as much as 
possible in advance of the time of meeting. Under present con- 
ditions, in some of the clubs, the advance papers are received 
so late that it is almost impossible to give the proper amount 
of time to studying them before the meeting. The result might 
be not only to make it possible to have the young men take part 
more generally, but some of the older members would come to 
the meeting with a clearer idea of the subject under discussion 
and would not waste the time of the club by talking to cross 
purposes. At same time it would make it possible for the 
speaker of the evening to present the subject in brief abstract, 
allowing more time for a thorough discussion. 



Rapid Ore Handling. — ^There are four machines at Cleveland, 
Ohio, for unloading ore vessels which can accurately weigh and 
deliver a car load of ore from vessel to car in about seven 
seconds* 



Evening Classes at Columbia. — Columbia University will, 
during the fall and winter, offer twenty evening courses espe- 
cially adapted to the needs of technical and professional work- 
ers. These include work in applied mechanics, applied physics, 
architecture, electricity, fine arts, industrial chemistry, mathe- 
matics and surveying and structures. The work will begin on 
October 26 and will continue for twenty-five weeks. A full de- 
scription of the courses is contained in the "announcement of 
extension teaching," which may be obtained on application to 
the director of extension teaching, Columbia University, New 
York Gty. 



Total Power Used in United States.— Using the data, fur- 
nished by the census returns of 1900, 1902, and 1905 as a basis 
and applying the prevailing rate of increase in the industries in- 
cluded in these reports, and adding an equivalent amount for 
the steam railroads, it is estimated that the total installed ca- 
pacity of prime movers in all our land industries for the year 
tgoB approximates 30,000,000 h.p. The average load on steam 
and other engines is much less than their rated capacity, and, 
owing to the overlapping of loads, it it probable that the total 
average load does not exceed one-third or one-quarter of this 
amount — //. 5"/. Clair Putnam at the Conference on Natural 
Resources. 

* S«f mlM December, 1007, iftuc, page 478* 



To the Editoe : 

Referring to a suggestion which has been made looking to- 
ward doing away with the complicated system of billing for re- 
pairs under the M. C B. rules by billing for repairs at an average 
cost per mile, or per day, as the rental is billed for. There seems 
to me to be serious objections to this. In the first place, it might 
be difficult to arrive at a rate per mile, or per day, which would 
be satisfactory to all the interests concerned. 
• Presuming that this difficulty was overcome there would re- 
main the seemingly unanswerable objection that such an arrange- 
ment would inevitably lead to a neglect of equipment; it would 
be to every one's interest to get rid of cars with existing de- 
fects rather than to repair them. At the present time, I believe 
that under the M. C. B. rules, while it is not probable that any 
road can make any money by repairing foreign cars, yet in most 
cases there would be such a small loss that in general the ten- 
dency is to repair all defects as soon as possible after their 
happening. This is a factor which must be considered as of 
great value. Under the proposed change of the rules, the gen- 
eral tendency would be to try to dispose of cars to connecting 
lines with all the existing defects they could be made to stanjd 
for. This would not seem to be a desirable state of affairs. 

There is another way of doing away with all the expensive 
routine of billing for car repairs, and while there are serious 
objections to it, it seems to me that it would dispense with a 
great deal of the red tape of the present rules without the attend- 
ant difficulty of tending to prevent a general habit of keeping 
foreign cars in a reasonably good state of repairs. My idea 
would take us back to the old rules, and about as far beyond 
them as the present rules are developed on the side of the 
owner being responsible for all except wreck damage; for al- 
though the rules make a good many exceptions beside actual 
wreck damage, it is altogether probable that there are "adjust- 
ments" which manage to throw almost all defects into the 
"owner's" class unless they are so serious as to be beyond ques- 
tion due to a wreck. 

Now, if the rules should be changed so as to make the deliv- 
ering company responsible for all defects on a car, matters would 
then be in a condition where the road which was handling the 
car would prefer to make the necessary repairs rather than to 
give its defect card to the connecting road when the car was 
offered in interchange, and the road receiving a car carrying a 
defect card wouM be likely to repair that car at the expense of 
the delivering road, rather than let the 'defect continue, with 
the probability of causing further damage for which It would 
be responsible. 

The most patent objection to this method would be the fact 
that at present prices it would be in many cases to the advantage 
of the delivering road to issu« its defect card because at present 
M. C. B. prices it would be probably cheaper to depute the work 
to some one else rather than to do it themselves. My plan would 
therefore involve the increasing of the M. C. B. prices to such a 
level that there would be a profit of 15 or 25 per cent to the 
road which made repairs under the rules, on the authority of a 
defect card. It Would then be to the advantage of the delivering 
road to make the repairs itself, except > under special circum- 
stances, and then the road which did the work would profit at 
the expense of the road which did not repair the defects for 
which it was responsible. 

A feature of this plan would be that roads which borrowed 
more equipment than they loaned would probably be at a disad- 
vantage, while roads whose borrowing did not exceed their 
loaning would break even ; roads which were loaning more than 
they borrowed would probably be at somewhat of an advantage, 
as compared with present practice, and this would not seem to ^t 
an undesirable feature. . . - . ' 

The only serious disadvantage 'th^t I' can' see in this plan is 
that there might be a tendency on the part of car owners to 
neglect the condition of their own equipment, but since they 
would be responsible to a road to which they should deltTcr a 
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and likewise terminate at the bolster. This makes a strong 
platform— very strong; in fact, much stronger than the car be- 
tween the bolsters. The idea evidently in the mind of the de- 
signers of this form of car was that the bolsters should dis- 
tribute the load put upon them by these sills to the intermediate 
and side sills, as well as the center sills. 

The intermediate sills may act as a fulcrum and the sides get 
no load whatever, or the sides act as the fulcrum and then they 
become reaction points and thereby impart loads to the other 
sills. This case can be summed up as follows: 

If the bolster had no deflection in the transverse horizontal 
plane then the sills would take the load equally or to the limit 
of their capability; this condition, however, will not hold be- 
cause in practice the bolsters will defect, the action of which 
will cause excessive loads being placed upon the center sills with 
less upon the intermediate and little upon the side sills. If the 
permissible compression of the center sills is sufficient to permit 
this condition to hold, then the intermediate sills get their small- 
est proportion. 

With no intermediate sills the condition imposed upon the 
center sills as far as end shocks is concerned is worse. The 
matter is one of great doubt throughout. 

Fundamentally all car frames must carry their own weights 
and the relatively small proportion of baggage or personal load ; 
it is just as fundamental a fact that they must be formed to 
resist end shock. What this end shock may be has been covered 
in general on page 82, February, 1908. 

Thus the provisions which are made for these destructive 
buffing strains must be capable of standing up to the data se- 
cured from a most careful study of the conditions under which 
the cars will operate, so that an analysis of the suitability of any 
framing design will hence depend upon the service and type of 
equipment in use. 

This form of car should be used for but that type of service 
which must needs have the smallest end shock ; it is not adapted 
to as large end shocks for economical building as Form I, much 
leAS for Form II. It is adapted to every type of car now run- 
ning, but when electric service is considered, this is not the car 
it should be on account of the interference of the truss rods or 
iisbbellied side sills with the apparatus underneath the car. 

RESUME. 
The Undebpramk Phoblem. 

The data upon which this prohlem is formulated are in general: 

"The demands of the service for which the vchtcle is intended and the 
resistances and destructive forces which it must overcome in such service. 
(Sec page 4uS, Dec. *07, issue.) . ^ .,. 

The *ource* from which these daU are secured are first the operative 
and pa9srnei:r departments. In some cases the items of informaUon arc 
definite and complete, and in others must necessarily be approximated, 
T1ie«e items include studies of 

(a) Traffic and schedules. 

<b> Character of trains. 

tc) Nomber of trains. 

(d) Specdji and headway. 

<e) Ingress and epcss facilities. 

(f) Seating capacity. 

(k> Length. 

(h) TVrmissible weight. 

(i) Maximum cost. 

(i) Character of motive power. 

<K> yVUotAable clearances. 

Other items may be specified and most probably will be, concerning van- 
otts detail arranRtments which must be incorporated. 

The service conditions which produce different demands are those for 
train and separate unit running. (Sec p. 456, Dec. '07.) 

Under these heads would come the problems associated with the prob- 
able change of motive nower unit and the strength and reliability factors 
covering end shi^s and vertical lading. (See pp. 455 to 450. The more 
prominent limitations concerning lightness and economy are found on p. 454.) 

Aarangk-ient of llNoraFRAME Members. (p. 461, *07.) 

Por.M I. rp. 81-83. feb., 1908. 
Load Carrytns.- Thf weight of superstructure and lading is taken by the 

side girder. BuiTinp' and pulling strains are assumed by the center sills. 
Utility —Best for nominal end shocks and cars without central aide en- 

trances. Good for multiple unit control (p. 81). 
Cfnttf SikU-WvuV and light — nature of a uniformly loaded continuous 

beam (p. h%) with end load (p. 84 and p. 153). 
Tr^ntver4e Supports — Nature of a simple beam loaded by center sills both 

vertically and transversely (p. 150). 
Fioar Cirrf<»r— Trussed" Plate — Formed of center sills and side sills in a 

horizontal plane and u»ed to assist in end shocks (p. 156). 
Side Gifdinr — Kornied of side si'l rnglcs — side plates and belt rail with posts 

as veitical stitfcncrs. Loaded from the transverse supports and super- 
structure (p. 285). 

roBM XI. 
Load Carrying, — All loads from superstructure, lading and end shccks taken 

by the center sills (p. 234). 
UtUiiy — The best form for sevrre service with heavy end shocks; can be 

Ua^d for rvery tvpc of enuipnient ^p. 836"). 
Center S*!tj — Itox Girder or Trussed — of the nature of a uniformly loaded 

<iverhanging t>eam with end load (p. 236). 



Transi'erse Cantilevers—Double cantilevers — loaded at each end and sup- 
ported at the center. 

Side Girder — Continuous deck beam of depth between side sills and l>elt 
rail loaded with superstructure weight and lading which is transferred 
to center sills through the transverse c&ntilcvers (p. t88). 

VOBM HI. 

Load Carrying — ^All longitudinal sills carry weight of superstmctttre and 
lading. End shocks opposed mainly t>v the center sills. 

Utility — Not adapted to as severe end shocks as Form II for economical 
buildine. 

Center Sillt — ^Uniformly loaded overhanging beam, subject to end shock. 

Intermediate Sills — Uniformly loaded overhanging beams. 

Side Sills — Uniformly loaded overhanging beams. 

Transverse Supports — Endeavor to equalue load carrying of longitudinal 
silis. 

MELTING SNOW AT FROGS AND SWITCHES. 



A new method of snow melting by means of a hydrocarbon 
fluid was described in a paper presented by J. S. Lang, M. Am. 
Soc. M. R, at a recent meeting of the Railway Signal AsscKia- 
tion. The practicability of this method, according to Mr. Lang, 
has been demonstrated by its use for the purpose of freeing 
switches from snow and ice during the past three winters at 
one of the busiest terminals in the country. The process is de- 
scribed as follows: 

The melting of the snow or ice is effected by applying to it 
a flaming fluid of special character, which continued to burn 
while in the snow, melting and Anally evaporating the greater 
portion of it. On account of the special character of the fluid, 
the flame is easily maintained regardless of the high winds of 
the storm or the drifting of the snow. 

The fluid is applied by the regular track force by means of 
a safety distributing can, and the height and extent of the flame 
can be regulated with ease. 

No injury to track results from the use of this system, as the 
temperature of the rails is not raised to the usual summer heat. 
1 he fluid is obtainable in the open market at from three to five 
cents per gallon and may be obtained free of cost by railroads 
operating their own Pintsch gas plant. 

This system is said to be at once more economical and more 
effective than the common method of "hand cleaning" switches. 



Proposed Freight Tunnels for New York Citv.—W. J. Wil- 
gus, formerly vice-president of the New York Central & Hud- 
son River R. R., and now president of the Amsterdam Corpora- 
tion, of 165 Broadway, New York, has submitted to the Public 
Service Commission of that city an extensive plan whereby all 
the freight, mail, express and waste products of the business 
section of Manhattan are to be transported through underground 
railroads, which are to extend from several freight terminals to 
the basements of the shippers and receivers of merchandise. The 
plan is somewhat like that of the Chicago subways. The scheme 
contemplates a vast undertaking and is submitted for public dis- 
cussion and the commission's approval. Mr. Wilgus states that 
should the project be approved the Amsterdam Corporation is 
prepared to submit a proposal by which it may be made effective 
through the granting of a franchise. 



The Cunard Liner "Lusitania," by her westward voyage, 
completed July 11, achieved the distinction of being the first 
25-knot steamer. She covered the long course from Daunt's 
Rock to Sandy Hook, of 3,891 miles, in 4 days, 19 hrs., 36 mins., 
an average speed of 25.01 knots per hour. A new record for 
the longest day's run was also made, 643 knots having been cov- 
ered during the first day of the voyage. A readjustment of her 
propellers, which was made in Liverpool, is considered to have 
aided the ship to attain this speed. Two new forward propel- 
lers of four blades replaced the former three-bladed ones. They 
are solid castings of manganese bronze. The two rear propel- 
lers remain as before, with three blades. It is said that this ar- 
rangement also did away with all vibration. 



Daily Railway and Engineering Review. — During the week 
of the tenth annual convention of the Railway Engineering and 
Maintenance of Way Association, and the exhibit of the Road 
and Track Supply Association in Chicago, beginning March 15, 
1909, The Railicay and Engineering Revieiv will issue a daily 
paper each morning, except Saturday. 
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RAILWAY BUSINESS ASSOCIATION. 



An important meeting of the manufacturers of railroad mate- 
rial and equipment was held at the Waldorf-Astoria, New York 
City, on the evening of September 30 for the purpose of form- 
ing a permanent organization whose object should De to obtain 
united action in systematic efforts for the conservation of the 
interests of the railroads. The Association, called the "Rail- 
road Business Association," was formally organized and the fol- 
lowing officers elected : George A. Post, president ; H. H. West- 
inghouse, O. H. Cutler, W. H. Marshall, E. S. S. Keith. A H. 
Mulliken, O. P. Letchworth, vice-presidents; Charles A. Moore, 
treasurer, and W, P. Pearcc, William V. Kelley, CoL H. G. 
Prout, J. S. Coffin, N. Paul Fenner, E. L Adreon, J. H. 
Schwackc, A. M. Kittredge and John F. Deckson, executive com- 
mittee. 

It was thoroughly impressed upon all of those present that 
this association is strictly non-partisan; it has, and is to have, 
nothmg at all to do with politics. It has no axe to grind other 
than to see that fair play is given to the railroads. It does not at- 
tempt to excuse the misdeeds of railways, but exists for the pur- 
pose of attempting to guide and form public opinion so that the 
railways will be accorded the credit due them ftom the public 
and be given a chance to cotmteract the results of the work of 
the demagogue and agitator. The reasons for an organization 
of this kind are best given by some extracts from the address 
delivered by George A. Post, president of the Standard Coupler 
Company, who acted as temporary chairman of the meeting. He 
stated in part: 

Wliea railroadt ore prosperous, times are good everywhere; when rail- 
roads are not prosperous, jobless hordes are in despair, and the cupboards 
of woridngmen are bare. Large!/ responsible for this paralysis afflicting 
oar railroada Is the attitude of harsh hostility toward thetn, as manifested 
in federml and state administrative and legislative circles. Because of this 
hostility, coni&dcooe of investors in thdr prospective profitable operations, 
and in tlie stability of values of their securities has been seriously under- 
mined. 

To denounce railroads and railroad officers* and to scheme for their dis- 
comfiture, has become epidemic among many people otherwise rationaL So 
persistent has been the indiscriminate condemnation of railroad managers, 
that it has come to be considered a necessary ingredient of the vocal out- 
put of those who seek popular favor to gain political preferment In the 
absence of any other qualification for the exercise of political power, the 
aspirant has deemed it sufficient to declaim vehemently against railroads 
and to give assurance that condign punishment shall be meted out by 
him, if elected, to those who control the means of transportation. No 
legislative anti-corporation bomb could be too deadly to please people who 
are frenzied in their opposition thereto. 



To attain the knowledge and experience wherewith properly and success* 
fully to operate a railroad is a tedious process. The preliminary training 
covers many years of patient toil and profound study of the subject, and is 
then only possible of attainment by tho^e of a high order of intelligence. 
And yet, it lias come to pass in this era of hysteria that such men and their 
vi<rws regarding railroad operations are tabooed. The popular conception of 
the true railroad scientist is one who never spent a day of his life in rail> 
road service, but whose mental activities have been applied in other occupa- 
tioon tar removed from the possibility of acquiring railroad knowledge. It 
is a peculiar fact that a trained railroad man will frankly disavow any 
knowledge of how to conduct any other business, but you seldom iind a 
man runntng any other kind of business, whether successfully or otherwise, 
who does not consider himself a competent critic of railroad management. 

The railroads of America are just now the victims of a powerful and vin- 
dictive wrath trust. Wc hear much of the depredations of trust magnates, 
and the injustice and oppressions of' predatory wealth. But what of the 
devastating attacks of "predatory wrath" upon railroads? There has been 
an amalgamation of all the small local hostilities to railroads that have 
be*n btartcd— here throngV the peevishness of some station agent, there 
through the brusque manners of an uncivil train man. elsewhere by the 
avarice of some wicked stock jobber, or, in some quarters, by the frosty 
pomposity of some railroad executive. These wrath factories have poisoned 
the minds of whole communities, and sharp-tongued representatives have 
enlisted the antagonism of counties. Ignited by the fiery objurgation of 
excited orators, states have become mammoth furnaces wherein discontent 
has seethed, hissed and blazed. From these fires of wrath, sparks in the 
shape of ambitious, cunning, self-seekers have been shot into the muni- 
cipal, county, state and federal couuciU. there to set fire to the imagination, 
the hopcK the fears, and cupidity of the populace, and to hurl fire-brands of 
Inlmiral lei^slation into the camps of the railroads. Onward has spread the 
«*ork,af eonsoUdation. 

It has be^n a great, fat feast for predatory wrath makers. They have 



roamed abroad throughout the land, putting crimpa in railroads that 
them writhe in the agonies of depleted revenues and that have emptied the 
dinner pails of an army of railroad employees. 

No trust that was ever organized in this country has it in its power to 
create the thousandth part of the havoc, rob so many people of employment, 
strike terror to the hearts of investors and diminish Uie incomes of widows 
and orphans as has this same juggernaut of agitation— the wrath trust. 

Its vengeful progress must be checked. The hour has struck when coura- 
geous men must form a wall of human adamant and resist it. If ever again 
good times shall return to bless us; if ever again we may boast of Ameri- 
can prosperity; if ever again confidence shall be restored in business circles, 
there must be an end to this frenzied fulmination against railroads, and 
calm reason must bear sway m the solution of the intricate problems that 
confront us. 

In any dispute the right is seldom all on one side. All the zeal for gain 
and commercial advantage in this country is not confined to those who man- 
age our railroads. Every shipper is not a saint, nor is every common car- 
rier a demon. Not every complaint lodged against a railroad is founded in 
truth and equity. A large percentage of the hue and cry against railroads 
is simply the vaporhigs of chronic growlers, who growl at railroads as 
they growl at their neighbors, or find fault with their family's expenditures. 

It is true beyond a doubt that there have been in the past and are at 
present many things In the conduct of our railroads that were not and arc 
not right, and against which protest has been and may be rightly made. 
To deny this would be silly, and would render abortive at their inception 
any efforts that we might make in behalf of railroads. If we would be 
influential in our friendship for the railroads, our attitude must not be that 
of condonation of any wrong, but staunch advocacy of fair play all round. 
We are manufacturers of. railroad materials, not vendors of taffy. 

There is seriotis work to be done. We want orders. We want to see the 
fires lighted in our furnaces, profits flowing into our coffers, workingmen 
made glad by the joyous sound of the shop whistles calling them from idle- 
ness to work. Not one of these hopes can^ be realized until railroads are 
relieved of the incubus of hostile agitation that now halts their successful 
operation. 

It is admitted that some reforms are necessary and desirable in the con- 
duct of railroads, to the end that discontent may be quieted. It la con- 
ceded that as public servants, exercising the great powers conferred upon 
them by the people, intended for the public good, and possessed of fran- 
chises of untold value, granted them by legislation, railroads should be 
subjected to proper regulation and supervision by the people through con- 
stituted authority. But there is a vast difference between healthful, sane 
regulation and vicious strangidation. Not every carping critic is a Solomon; 
nor is every lawmaker a statesman. Because a law is aimed at a railroad 
does not necessarily make it right or expedient; it may be wrong and work 
inlustice. Hot-headed legislators enact hot-headed legislation. Sututes 
conceived in wrath have their fruition in paralysed commerce. As abaters 
of the smoke nuisance they have our inventors in that line lashed to the 
mast. 

The thoroughly trained, capable and honest officials, whose energies and 
brains are concentrated upon the problem of conducting the business of rail- 
roads profiubly to their owners and satisfactorily to their patrons, should 
be upheld and their work appreciated. They are, in fact, the overwhelming 
majority. 

Those railroad officials who vex the public by temperamental failings, 
who are brusque and inconsiderate in their intercourse with the public, must 
be brought to realize that they are in fact public servants and not monarchs. 

Those who may be guilty of wicked practices, in the administration of 
railroad properties, should be scourged with the lash of universal scorn and 
driven from the railroad field. 

Those who decry railroads with malicious intent; who would cripple them 
to gratify personal spleen, or for personal aysrandizement, must be exposed 
and their power for evil destroyed. 

Those who criticize railroad methods intelligently; who have just cause 
for complaint in their dealings with railroids, must be accorded respectful 
audience and be listened to with ears anxious for the truth. 

Those who depend upon railroads for subsistence, directly or indirectly, 
must be loyal to their means of support, and quidc to resent interference 
therewith by crafty or turbulent trouble makers. 

Railroads must be operated with a fair margin of profit, else they cannot 
maintain efficiency in equipment, adequately meet increasing demands for 
terminal facilities and other betterments, nor can they pay good wages to 
their operatives. In other business enterprises, it is a maxim that prices 
include a profit. If there are no profits, there is bankruptcy. There is no 
reason why transportation rates should not be adjusted upon the same basis. 

All these things can be accomplished. They must be accomplished. Who 
are better equipped than bodies of men such as are here assembled, to afal 
in their accomplishment? 



Car Shortage on C. P. R.— In a special report by the presi- 
dent of the Canadian Pacific, he said that during the last six. 
years the company had spent $37,000,000 for locomotives and 
cars, and yet during the next six weeks there would hardly be 
enough cars to handle the business offered. 
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Westrnghouse 



Steps in the Evolution of 

The Freight Brake 




The bighett »tep in 
the art of freight 
brmking h&s been 
re«ch«d by the 
Type " K " Freight 
triple. 



Type "K" Freiibt Triple Valve 






I90 5- 

QUICK-SERVfCE 
AUTOMATIC BRAKE 



1887-1905 
QUICK-ACTION 
AUTOMATIC BRAKE 



1872-1887 
PLAIN AUTOMATIC 
BRAKE 
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1869-1872 

THE STRAIGHT 

AIR BRAKE 
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LONGER TRAIKS 
AND rASTER 
SCHEDULES 
CALLED FOR 
aU<CKACTIpH 
AUTOMATIC' ! 
BRAKES 
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UP TO 1869 
THE HANDBRAKE 
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The Westinghouse Air Brake Company 

The Air Brake Builders * QBNERAL OfFIOCS, PITTSBUKQ. PA. 

ButfAJo, K]]tcotl S<jyare UMc. 



Chicago, Ry. JUthauire UIcIk 
ClDClsnatl, TracUon III4k 



Denver, Minjpstic ^idff. 
!,■• ADgclei, 527 iWuth Wttlii Slteel 
Atetk« City. Mei.,4^ C»l}e Dc Jsau Dieffa^ 
N*w York, Trinity Bidff 



HIchmoiid. Anirriciin NnUoBti IMtik Blt!g. 

St, Louis, 1^^ J Nifth Hroadwrny 

5t. Piiul. lMii|it>iti llUff. 

Sma Vrmucisc9. : uh St and Brtw4way^ 



For CAOiida: CaaiiillAa W«itlBffioyM Co., Lttnlud. ttAioltlaTi, CntarLo 
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INDEX TO AOyBUTlSBM.'-Cim/tnued. 

OIL CABINETS: 

S. F. Bowwr ft Co^ Ft Wayne, lad. 
OIL FURNACES: 

The Raflway Materlato Co.. Chkafo, IIL 
OPEN SAFETY VALVES: 

Am. Steam Gauge k Valve Mfg. Co^ 



The BOSS Flue Roller Expander 



In service and interior work 

Orangeburg 

Fibre Conduit 

is adapted to the most varied 
conditions. 

This conduit excels iron pip- 
ing for service work. Its insul- 
ating properties and non-corros- 
iveness enable it to be used in in- 
stances where the employment 
of iron tubing is precluded. 

Orangeburg Fibre Conduit 
is well adapted to carrying li- 
quids such as dilute acids, alkalis 
or corrosive salt solutions : The 
conduit is not affected by acid 
fumes, and is admirably adapted 
for use in chemical and elec- 
trical laboratories, for drainage, 
ventilation, etc. 

At the Woods Product Com- 
pany, Binghamton, N. Y., 
Orangeburg Fibre Conduit 
of the screw-joint type has been 
used since 1 900 as a run-oflF for 
still residue containing sulphur- 
ic acid at 175^ to 200^ Fahr. 
No deterioration has occurred. 

W^rUg /•r Tk£ Conduit Book, Samples of Orunrf 
burw Ffbn OmduU tent on request. 

The Fibre Conduit Company 

Miin Office And Works : 
Ortngeburg^ N. Y. 

ddoiCD Ofiee i 1741 Monadaock Bid*, 
f San PiraBciaoo. Ou. 
rkfiOB. Soediiiff at Co.s^ X^oa Angelca, CaL 

( Seattle. WaahiflctOB 



Star Braia Uaaafaetoriaf Co^ 
PACKING: 

Franklia Uaaufacturiac Co.. Franklin, Pa. 

Silver Lake Co., Bortoo, Maia. 

WatMm-Stillman Co., New York. N. Y. 
PAINTSt 

h ^\Srs^9^ ^V^ ^^"^ N. Y. 

Mamolhh Carbon Paint Cb., Oncinaati, O. 
PERFORATED METAL: 

Hendriek Mfg. Co., Carbondala, Pa. 
PIPE CLAMPS: 

Weitem Rjr. Equip. Co., St Louii^ Mo. 
PIPE COVERINGS: 

Franklin Mfg. Co.. Franklin. Ph. 

'''''^ "'S^^Fi^y^'' ^^""^^^ ^^^ 

Nilea-Bement-Poad Co.. New York. 
PLANER TOOLS: 

H. B. Underwood k Co.. Phlladtlpkia, Pa. 
PLANERS: 

American Tool Worica Co., Onrinnari. O. 

CmdnnatI Planer Co.. OndnnatL O. 

Nilea-BeiTCn^Pond Co.. New Yoik 

William Sellera ft Co., PhUadcl^ia, Pa. 
PLANING MACHINES: 

Nika-Bemcnt-Pond C^ New York. 
PLATFORM DOORS: 

Tfce O. M. Bdwarda Co.. Syracoae. N. Y. 

General Railway Supply Cte., Ckieago, HI. 

PUINTATION LOCOMOTIVES: 

Baldwin Locomothre Worin^ PUladdpkkw Ph. 
PNEUMATIC SEPARATORS: 

B. F. Sturtevant C^ Hyde Pail^ liaia. 
PNEUMATIC TOOLS: 

Standard Ry. Equip. Co.. St Loui«, Mo. 
PNEUMATIC TRACK SANDER: 

Weatem Ry. Equip. Co.. St Loui^, Mo. 
POWER HAMMERS: 

Morgan Engineering Co.. AlUaaee, Okloi. 
POP SAFETY VALVES: 

Am. Steam Gaufe ft V. Mfg. Co.. BoitoQ, Maia. 

Aabton ValTe Co.. Boston, Mam. 

Gon«>lidated Safety ValTc Co., New York. 

Crane^tlompany. Qucafo, UL 

Star Braaa Mannfaetunng Co., Boaloi^ MaiiL 
PORTABLE SCALES: 

Fairbanka, Morae ft C^ CkkagOL UL 

Standard Scale ft Supply Co., Ftttaburgh, Pa. 
PORTABLE TOOLS: 

H. B. Underwood ft Co., Philadelphia, Ph. 
PORTABLE LATHES: 

The Lodge & Shipley Machine Tool Co., Cincin- 
nati, Ohio. 

POIVER PLANT CONSTRUCTION: 
D.01ier Engineering Co.. Philadelphia, Ph. 

POWER TRANSMISSION MACHINERY: 
The Jeffrey Mfg. Co., Columbua, O. 

PRESSED Steel cars: 

Pressed Steel Car Co., Phlla. ft Pittaburgh, Pa. 
PROPELLER THRUST BEARINGS: 

Standard RoUer-Beaiing Co., Philadelphia. Pa. 
PUMPS: 

D.01ier Engineering Co.. Philadelphia, Pa. 
PUNCHES: 

ffa H wn a tI Punch ft Shear Co» CItirinnaH. O. 

Long ft AllsUtter, Hamfltnn, O. 

Nile8^Bemen^PoQd C^ New York. 

Wm. Sellers ft Co.. Philadelphia. Pa. 
PUNCHING AND SHEARING MACHINES: 

Morgan Engineering Co.. AUIanee. Ohioi. 
RACK LOCOMOTIVES: 

Baldwin Locoau»tlva Woffca, Phlladalphla. Ph. 
RADIAL TOOLS: 

Newton Machine Tool Worh% Philadelphia, Ph. 
RAIL BENDERS: 

RAIL DRILLS: 

RAIL JOINTS: ^^ 

Goldaehmldt Themit Chb. Now Task. 

RAILROAD TRACK SCALES 
Fairbanks Morse ft Co.. Chki 
Standard Scale ft Supply Co.. 

RAILWAYS: 




Ph. 



RAILWAY SUPPUES. 
Conunonwealth Steel Co.. St Lauia. 1 
Fairbanka. Morse ft Cd.. Chk^goTliL 

u. 9. wooo. uucagOL lu. 
RASPS: 

Niekelson FOc Co., PhovMsaoai R. I. 
REAMERS: 

dcveland Twirt Drill Co^ aerehad, Ohio. 

Morse Twiot D. ft M. Co^ New Bedford. " 



GnaranlOMi to do Mora Work with Lom Repair* 
than Any Other. Send for Cataloaue. 

J.FAESSlttMF6.C0.. . Muly, Ml.. 1. 1 1 




Macblacry Co.: Blrmlngkani. Ate. Standard 



Pnitt ft Whitney C^ Hartford, 
ard Tool Co., QevalandL O. 



hlo. 



PORTABLE 

Hydraulic Jack 

The Jack shown in this cttt is a 
special Hydraulic Jack patented hy 
us for use in roundhouse, machine 
shop and car bam service and is 
made in all tonnages from 20 ton 
upward. The wheels are so arranged 
that when the Jack is in use the 
wheels do not interfere with the base 
of the Jack. The Jack can be easily 
moved from place to place by tilting 
the Jack backward till the wheels 
touch the ground and it can then be 
moved in any direction. It requires 
only one man to move any of the 
Jacks of this type fFom^me.pJace to 
another and it can be done quicker 
and without injury to the tool than 
any means of transportation. 

Write for special circular. 

Watson 
Stillman Co. 

so CHURCH ST. 

N.W Ywk Citr 
CWc . O ff h m 46. I > »» fc »r i ) 



